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INTERNATIONAL  SPACE  ACTIVITIES,  1979 


WEDNESDAY,  SEPTEMBER  5,  1979 

U.S.  House  of  Representatives, 
Committee  ox  Science  and  Technology, 
Subcommittee  on  Space  Science  and  Applications, 

Washington,  D.C. 

The  subcommittee  met,  pursuant  to  notice,  at  2:10  p.m.,  in  room 
2325,  Rayburn  House  Office  Building,  Hon.  Don  Fuqua,  chairman, 

presiding.  . 

Mr.  Fuqua.  For  the  next  two  days,  the  subcommittee  will  review  the 
opportunities  and  issues  associated  with  expanding  worldwide  space 
activities  and  review  the  conclusions  and  recommendations  of  the 
Panel  on  International  Space  Activities  which  was  convened  by  the 
subcommittee  in  June  1.978.  . 

The  session  this  afternoon  will  address  the  international  utilization 
and  management  of  space  systems.  The  Space  Shuttle  and  Spacelab 
will  provide  substantial  opportunities  for  international  programs,  and 
every  effort  must  be  made  to  insure  efficient  and  economical  operation 
of  these  new  systems. 

In  addition,  planning  for  future  and  more  advanced  space  systems 
must  also  consider  the  needs  of  worldwide  users,  as  well  as  the  needs 
of  the  United  States. 

To  address  this  important  area  of  international  utilization  and 
management  of  space  systems,  the  subcommittee  has  invited  three 
distinguished  individuals. 

Mr.  Andrew  J.  Stofan  is  NASA's  Deputy  Associate  Administrator 
for  Space  Sciences.  His  office  is  responsible  for  defining  and  implement- 
ing the  space  science  missions,  as  well  as  the  initial  utilization  of 
Spacelab. 

Dr.  Burton  I.  Edelson  is  vice  president  for  Systems  Technology 
Services,  Comsat  Corp.,  and  was  a  member  of  the  1978  Panel  on 
International  Space  Activities. 

Also,  Dr.  Delbert  D.  Smith  is  an  attorney  at  law  and  has  made 
substantial  contributions  to  understanding  the  institutional  and  legal 
aspects  of  international  space  activities.  Dr.  Smith  also  served  on  last 
year's  panel. 

Mr.  Stofan,  will  you  please  proceed. 

STATEMENT  OF  ANDREW  J.  STOFAN,  NASA 

Mr.  Stofan.  Thank  you,  Mr.  Chairman,  for  this  opportunity  to 
present  to  you  some  of  our  current  and  projected  activities  in  the 
international  space  programs  with  emphasis  on  the  utilization  of  new 
space  systems.  As  you  are  well  aware,  NASA  has  a  very  active  interna- 
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tional  cooperative  program  with  significant  foreign  participation  in 
several  major  flight  programs.  With  the  advent  of  the  Shuttle  era, 
this  cooperation  will  be  expanded  even  further. 

In  this  statement  today,  I  will  review  the  international  aspects  of 
the  utilization  of  both  Shuttle/Spacelab  and  newly  evolving  low^  Earth 
orbit  space  platforms.  In  particular,  I  will  be  covering  current  and 
projected  international  Spacelab  activities  and  will  be  introducing 
to  you  the  results  of  recent  conceptual  studies  of  science  and  applica- 
tions space  platforms. 
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The  Spacelab  program  is  a  cooperative  effort  between  NASA  and 
the  European  Space  Agency  (ESA) .  ESA  is  designing  and  developing 
the  flight  hardware,  ilhistrated  in  figure  1,  and  NASA  has  the  overall 
responsibility  for  launch  and  inflight  operations.  The  Spacelab,  shown 
in  operation  in  figure  2,  is  composed  of  pressurized  modules  and  pallets 
which  are  exposed  to  the  space  environment.  Shown  on  the  left  are  the 
crew  and  crew  quarters.  They  can  go  into  the  core  segment  through  a 
flexible  tunnel  where  a  shirt-sleeve  environment  is  provided  for  the 
space  activities  and  experimentation.  Shown  beyond  the  core  segment 
are  two  pallets  where  Earth- viewing  or  space  viewing  instruments  may 
be  mounted. 

The  Orbiter  can  stay  in  orbit  for  up  to  7  days  with  a  crew  of  four  to 
seven  people  on  board.  The  stay  time  can  be  extended  slightly  by 
off-loading  some  of  the  experiments  and  providing  more  resources  on 
the  Orbiter. 

With  the  introduction  of  the  Spacelab  into  the  space  transportation 
system  (STS)  as  a  payload  carrier,  a  new  era  of  easy  access  to  space 
for  the  experiments  will  have  begun.  The  entire  international  com- 
munity of  investigators  may  take  advantage  of  the  Spacelab  objectives, 
summarized  in  figure  3,  to  participate  in  the  space  program.  Interna- 
tional utilization  of  Spacelab  has  been  a  part  of  the  Spacelab  program 
from  the  outset.  In  fact,  the  very  first  Spacelab  mission  includes  instru- 
ments and  investigations  from  many  nations  around  the  world.  The 
process  and  procedures  by  which  an  experimenter  may  participate  in 
the  international  utilization  of  Spacelab  are  flexible  and  are  shown 
pictorally  in  flgure  4. 
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NASA  solicits  experiments  through  an  announcement  of  opportu- 
nity (AO)  process  and  proposal  that  may  come  from  universities  or 
industry.  After  a  peer  review  of  the  proposals,  some  are  selected  and 
normally  funded  for  development  by  NASA.  When  they  are  developed, 
they  are  integrated  into  payload  and  Spacelab,  flown,  and  the  data  is 
returned. 

In  a  similar  manner,  the  international  community  may  respond 
directly  to  the  AO  and  have  their  experiments  selected  by  peer  review ; 
developed,  and  flown  as  cooperative  programs. 

Also,  in  cases  where  the  international  community  wants  a  dedicated 
Spacelab  mission,  the  instruments  are  selected,  integrated,  launched, 
and  operated  as  a  reimbursable  type  mission. 

NASA  makes  a  distinction  between  cooperative  and  reimbursable 
uses  of  the  Shuttle/Spacelab  in  international  aspects  of  utilization. 
Earlier  this  year.  Mr.  Frutkin  outlined  those  concepts  to  the  commit- 
tee. Cooperative  launchings  are  provided  free  of  charge  for  foreign 
spacecraft  or  instruments  a  fter  we  have  determined  that  they  will  con- 
tribute to  NASA  science  and  application  program  objectives.  Foreign 
spacecraft  or  instruments  not  meeting  these  criteria  or  which  have  a 
commercial  or  operational  objectives  may  be  launched  by  NASA  under 
reimbursable  arrangements  in  which  the  NASA  costs  are  paid  by  the 
foreign  requester.  At  present  there  are  27  cooperative  investisrations  on 
early  Shuttle/Spacelab  missions.  We  are  exploring  possibilities  for 
other  missions  with  several  countries. 

Earlier  this  summer,  we  met  with  Japanese  space  officials  to  con- 
sider potential  cooperation  in  several  areas  of  interest  to  both  coun- 
tries. The  main  areas  discussed  included  ocean  dynamics  and  resources 
studies,  geodynamic  measurements  for  tectonic  plate  motion,  and  par- 
ticipation in  astrophysics  and  plasma  physics  missions.  One  of  the 
first  active  experiments  in  space  made  possible  by  the  Spacelab  is  an 
electron  and  ion  accelerator  provided  by  the  University  of  Tokyo, 
Japan.  This  instrument,  SEPAC,  space  experiments  with  particle 
accelerators,  will  investigate  the  process  through  which  auroras  are 
formed;  radio  emissions  are  produced;  and  some  types  of  electric 
fields  are  established.  Continued  participation  in  a  similar  manner 
with  Japan  is  anticipated  with  the  possibility  of  extending  the  degree 
of  partcipation  beyond  the  sharing  of  data  or  building  specific  instru- 
ments to  the  operation  of  the  payloads  in  orbit. 

In  another  venture,  the  Soviets  have  a  series  of  unmanned  missions 
with  biomedical  and  biological  experiments  on  which  we  have  not 
only  shared  the  data,  but  also  flown  U.S.  experiments.  These  have  been 
flown  in  1977,  1979,  and  will  fly  again  in  1981.  Reciprocally,  ^ye  are 
planning  to  include  Soviet  experiments  in  our  Life  Sciences  dedicated 
Spacelab  missions. 

To  date,  three  Spacelab  missions  and  several  partial  missions  have 
been  approved  for  flight  on  the  STS.  The  international  involvement  in 
three  of  these  payloads  is  summarized  in  figure  5  with  the  payloads 
for  the  Spacelab  1  mission  involving  by  far  the  largest  number  of 
foreign  experimenters.  The  broad  geographical  distribution  of  all  of 
the  principal  investigators  in  this  first  Spacelab  mission  is  illustrated 
in  figure  6.  This  chart  shows  the  countries  from  which  the  principle 
investigators  come  and  the  number  of  investigations  from  each  coun- 
try. As  can  be  seen,  Spacelab  1  is  truly  an  international  mission. 
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Another  aspect  of  the  international  involvement,  even  on  the  early 
flights,  is  through  participation  in  the  operations  of  experiments  on 
orbit.  This  is  possible  through  the  payload  specialist  program  whereby 
an  individual  is  seletced  to  fly  with  the  mission  to  operate  certain 
assigned  payload  elements.  In  this  capacity,  the  payload  specialist 
serves  as  an  extension  of  the  ground-based  investigators. 

Experimenters  for  a  specific  payload  establish  the  Payload  Spe- 
cialist selection  criteria,  and  the  nation  supporting  the  mission  will 
be  responsible  for  the  final  approval  of  the  selection  of  the  payload 
specialist. 
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For  Spacelab  1,  payload  specialists  were  selected  by  the  body  of 
international  investigators  and  submitted  to  NASA  for  approval. 
Payload  specialists  selected  for  Spacelab  1,  pictured  in  figure  7,  are 
from  Germany,  Switzerland,  and  the  Netherlands,  as  well  as  the 
United  States.  One  from  the  United  States  and  one  European  will  be 
selected  for  flight  on  the  mission  while  the  remaining  three  will  pro- 
vide support  from  the  ground. 

Flight  on  Spacelab  1  is  only  the  first  step  in  these  science  and 
applications  investigations.  Additional  flights  are  desired  to  realize 
the  full  potential  of  some  experiments.  In  addition  to  the  presently 
planned  missions  in  the  early  years  of  Spacelab  missions,  NASA  is 
anticipating  an  increase  in  flights  to  approximately  six  per  year  by 
the  mid-1980's.  In  the  space  applications  discipline  areas,  such  as 
materials  processing  and  Earth  sciences,  it  is  expected  that  one  or  two 
missions  each  year  would  involve  the  use  of  the  pressurized  module 
while  others  would  only  utilize  the  pallet  configurations.  Similarly,  in 
the  physics  and  astronomy  disciplines  about  the  same  types  of  mis- 
sions will  evolve.  The  life  sciences  discipline  will  utilize  a  dedicated 
module  mission  about  every  18  months. 

The  international  community  is  planning  for  future  use  of  the 
Spacelab  experiment  mode.  For  example,  in  addition  to  potential 
reflights  of  selected  investigations  on  the  missions  now  in  develop- 
ment, both  the  Federal  Republic  of  Germany  and  Japan  are  studying 
Spacelab  missions  which  they  would  sponsor.  An  activity  is  underway 
to  define  the  German  mission  for  a  potential  flight  in  the  1983-84  time 
period.  The  Spacelab  configuration  for  this  mission  is  similar  to  that 


for  Spacelab  1  and  will  include  similar  science  and  applications  dis- 
cipline activities.  The  Japanese  Spacelab  planning  activities  have 
identified  partial  payloads  initially  growing  into  a  full  mission  in 
the  late  1980's  emphasizing  material  science  and  life  science  disciplines. 

At  this  time,  let  me  address  a  concern  which  was  raised  in  the  panel 
discussions  and  testimony  last  year,  namely,  the  cost  of  Shuttle/ 
Spacelab  utilization.  The  Spacelab  mode  was  originally  envisioned 
to  be  an  economical,  walk-on  laboratory  type  operation  similar  to 
ground-based  facilities.  With  the  experience  gained  to  date  through 
preparation  for  Spacelab  1  and  2,  we  have  come  to  realize  that  our 
present  approach  of  having  a  totally  integrated  system  may  not  be 
the  way  to  proceed  for  the  future.  If  the  Spacelab  concept  is  to  be  truly 
viable,'  we  must  evolve  the  system  into  a  simplified,  autonomous, 
efficient  space  laboratory.  We  have  initiated  an  in-depth  study  of 
our  present  plans  and  will  identify  and  implement  those  areas  where 
changes  should  be  made. 

The  idea  of  a  simple  laboratory  in  space  is  attractive  not  only  to 
the  international  science  and  applications  user  community,  but  also 
to  potential  industrial  and  commercial  business.  It  will  remain  attrac- 
tive only  if  the  planned  cost-effectiveness  of  this  approach  can  be 
achieved  and  demonstrated. 

As  stated  before,  the  space  transj)ortation  system  and  the  Spacelab 
will  provide  the  user  community  with  new  capabilities  to  accomplish 
their  missions  in  space.  These  highly  attractive  capabilities  include 
large  payload  capacity  and  high  power  availability,  ease  of  access 
for  space  experiments,  and  active  manned  interactions  and  operations. 
At  present,  these  capabilities  are  available  for  mission  duration  of 
approximately  1  week,  whereas  many  of  the  major  space  science  and 
applications  instruments  and  facilities,  once  developed,  will  derive 
considerable  additional  benefits  from  opportunities  for  extended  dura- 
tion in  space. 

During  the  past  year,  a  joint  ESA/NASA  Imaginator  Working 
Group  has  been  coordinating  studies  undertaken  by  both  ESA  and 
NASA  on  Shuttle/Spacelab  extension.  The  group  will  make  recom- 
mendations concerning  missions  whose  requirements  might  possibly 
further  the  Spacelab  system  development.  A  final  report  of  the  group 
will  be  submitted  soon  to  the  ESA  Director  General  and  the  NASA 
Administrator. 

The  mission  requirements  are  being  examined  in  several  discipline 
areas  and  the  need  for  long  duration  is  inherent  for  some  investi- 
gations. For  example,  in  the  life  science  research  areas,  if  under- 
standing of  the  effects  of  gravity  and  its  complex  influence  on  biologi- 
cal mechanisms  is  to  be  obtained,  long-term  studies  of  the  complex 
interactions  of  gravitational  forces  with  living  systems,  both  plants 
and  animals,  must  be  accomplished.  Understanding  the  effects  of  the 
gravitational  environment  on  these  mechanisms  will  not  only  expand 
our  understanding  of  fundamental  biological  processes,  but  may  well 
have  important  applications  in  medicine  and  agriculture. 

In  a  similar  manner,  the  material  processing  discipline  area  could 
benefit  from  missions  having  long  duration,  high  power,  and  very 
low  gravity,  to  develop  and  demonstrate  processes  and  techniques 
for  enhancing  production  of  materials  and  their  desired  ch.aracteris- 
tics.  For  example,  containerless  processing  techniques  for  handling 
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molten  reactive  materials  might  eventually  be  exploited  by  particular 
commercial  endeavors. 

It  is  envisioned  that  the  current  Spacelab  and  space  transportation 
system  capabilities  could  be  extended  by  systems  that  are  presently 
under  studv-  Mission  durations  of  up  to  20  days  could  be  obtained  by 
using  a  Shuttle-attached  power  extension  package — illustrated  in 
figure  8 — which  provides  power  up  to  20  kilowatts.  During  launch 
the  Orbiter  carries  the  power  extension  package  and  remote  manipu- 
lator system  in  a  stowed  condition.  In  orbit,  they  are  deployetl; 
the  solar  panels  unfurl;  and  the  system  provides  up  to  20  kilowatts 
of  power,  providing  longer  mission  times.  Sixty  clays  or  longer  in 
orbit  can  be  achieved  by  docking  with  a  free  flying  25-kilowatt  power 
module  shown  in  figure  9.  Illustrated  are  the  solar  arrays,  heat  rejec- 
tion panel,  and  the  power  conditioning  and  attitude  control  module. 
After  this  system  has  been  flown  into  space,  a  Shuttle/Spacelab 
mission  would  dock  with  it,  with  the  power  module  providing  the 
power  for  up  to  60  days  of  operations.  At  the  completion  of  the  mission, 
the  Shuttle  will  return  to  Earth,  leaving  the  25-kilowatt  power  module 
in  orbit. 
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A  means  for  accomplishing  flight  durations  in  excess  of  60  days 
might  involve  the  use  of  some  form  of  orbiting  space  platform  onto 
which  Spacelab  instruments,  or  other  payloads,  can  be  offloaded 
from  the  Orbiter  cargo  bay.  Power,  telemetry,  and  stabiUzation  and 
other  support  services  previously  jDrovided  in  the  cargo  bay  by 
Shuttle/Spacelab  would  then  be  derived  from  the  platform  system. 

One  approach  would  be  to  provide  the  instruments  with  a  common 
interface,  mimicking  the  Spacelab  interfaces  which  the  experiments 
"see"  while  operating  in  the  Shuttle  sortie  mode.  The  instruments  or 
groups  of  instruments  would  then  be  able  to  remain  in  space  for  as 
long  as  required  to  achieve  their  scientific  objectives.  They  would  be 
serviced  or  even  manually  operated  during  occasional  visits  of  the 
Shuttle  to  the  platform.  Upon  completion  of  their  programs,  indi- 
vidual instruments  would  be  returned  to  Earth  by  STS  for  possible 
refurbishment,  reconfiguration,  and  reuse  while  the  platform  system 
remains  on  orbit  as  a  base  ready  to  accept  new  experiments. 

During  the  past  year,  NASA  sought  to  determine  if  a  space  plat- 
form approach  would  be  an  attractive  concept  to  the  science  and  ap- 
plications user  community.  A  number  of  scientific  and  technical 
groups  have  been  asked  to  consider  their  projected  needs  and  require- 
ments as  they  might  relate  to  such  space  platforms.  NASA  is  now  in 
the  process  of  assembling  the  information  received  from  these  groups 
and  is  developing  and  assessing  platform  system  concepts.  While 
this  informatioon  is  based  on  requirements  specified  by  the  U.S.  scien- 
tific and  technical  community,  our  experience  indicates  that  these  re- 
quirements will  be  similar  to  those  of  the  international  community. 
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In  accommodating  these  user  requirements,  NASA  views  such  a 
platform  capability  as  a  natural  extension  of  and  complementary  to 
the  Spacelab  mode  of  operations.  These  early  platforms  will  pro- 
vide the  users  with  a  long  duration  facility  capable  of  delivermg  sub- 
stantial amounts  of  power  for  experimental  investigations.  By  off- 
loading experiments,  the  Shuttle  will  be  free  to  return  to  Earth  tor 
other  mission  assignments.  The  payloads  will  remain  on-orbit,  pur- 
suing their  scientific  objectives  in  a  disturbance-free  environment, 
serviced  and  maintained  through  occasional  visits  by  the  Orbiter. 


An  early  concept  of  a  space  platform  is  shown  in  figure  10.  A  power 
system  with  its  solar  panels  provides  the  support  services  to  simple 
structural  members  onto  which  playload  carriers  containing  the  ex- 
perimental equipment  are  mounted.  This  multidiscipline  configura- 
tion includes  three  structural  "arms"  which  can  independently  rotate, 
providing  the  capability  to  view  simultaneously  in  several  different 
directions.  Each  playload  carrier  would  be  self-supporting  except 
for  power  and  communication  links  provided  by  the  power  system. 

Each  carrier  can  be  added  or  removed,  active  or  dormant,  without 
affecting  the  other  carriers.  The  platform  would  be  visited  by  the 
Shuttle,  permitting  replacement  or  servicing  at  periodic  intervals. 
This  operational  autonomy  and  ease  of  access  and  return  should  be 
attractive  to  commercial  ventures,  as  well  as  for  science  investigations 
depicted  in  this  early  concept.  u      i  i. 

A  modification  of  this  concept  is  shown  in  figure  11  where  the  plat- 
form is  conceived  to  be  dedicated  to  a  single  disciplinary  area  with 
a  cluster  of  instruments  for  ionospheric,  atmospheric  and  magneto- 
spheric  observations  and  measurements.  Only  one  structural  arm  is 
required  in  this  configuration  which  indicates  the  need  for  a  modular 
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design  approach.  Also  shown  is  another  capability  where  the  plat- 
form serves  as  a  docking  base  for  a  maneuverable  subsatellite  used 
to  make  measurements  in  concert  with  the  other  payload  elements. 
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Looking  still  further  into  the  future,  one  could  project  the  need  for 
a  manned  platform  as  depicted  in  figure  12.  Here  the  power  system 
supports  pressurized  structural  elements  in  which  people  can  live  and 
work.  For  this  Life  Science  research  configuration,  the  larger  two  of 
the  three  modules  are  envisioned  to  be  the  laboratory  and  the  living 
quarters  with  the  third  module  being  a  service/logistics  element.  It 
would  be  envisioned  that  this  manned  platform  could  accommodate 
crew  sizes  as  large  as  eight  people,  with  crew  rotation  at  regular 
intervals  if  needed. 

Similar  to  the  Spacelab  1  mission,  we  expect  the  payload  special- 
ists crew  for  the  platform  would  be  international  in  character  with 
each  nation  participating  in  studies  such  as  effects  of  long  duration 
exposure  to  the  space  environment  on  cardiovascular  deconditioning 
and  bone  mineral  loss.  While  this  concept  is  identified  for  the  Life 
Sciences  activities,  an  essentially  similar  system  could  support  any 
activity  requiring  a  pressurized  volume,  that  is,  material  processing. 

The  Spacelab  will,  indeed,  initiate  a  new  era  for  space  experimenta- 
tion and,  in  conjunction  with  the  Space  Shuttle,  could  be  an  early 
v^ersion  of  a  platform  in  space.  Considerable  international  utiliza- 
tion of  the  Shuttle/Spacelab  capability  is  now  underway,  and  future 
activity  is  being  planned.  In  their  long-range  planning,  other  nations 
see  the  transition  from  the  demonstration  phase  to  the  operational 
and  commercial  application  aspects  of  space  exploitation.  Within  this 
framework,  the  trend  toward  greater  flexibility,  larger  instruments 
and  instrument  groupings,  higher  power  requirements  and  longer 
mission  durations  within  nearly  all  disciplines  becomes  evident. 

Thus,  the  new  and  exciting  capabilities  of  the  Shuttle/Spacelab 
and  the  potential  development  of  both  unmanned  and  manned  space 
platforms  offers  new  opportunities  for  continued  international  in- 
volvement in  the  exploration  and  use  of  space. 

Thank  you,  Mr.  Chairman. 

Mr.  FuQUA.  Thank  you  very  much.  We  thank  you  for  your  testi- 
mony. 

If  you  do  not  have  a  time  problem,  could  we  hear  the  other  two 
witnesses  because  I  think  many  of  the  questions  may  interrelate  to 
each  of  you. 

Thank  you  very  much. 

Mr.  Stofan.  ok. 

[Answers  to  questions  asked  of  NASA  follow :] 
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QUESTION  1; 

In  June  1978,  the  House  Science  and  Technology  Committee 
held  a  panel  on  international  space  activities.   The  panel 
made  certain  recommendations  regarding  cost  reductions  for 
international  space  activities  (recommendation  #3  in  the 
panel  report) . 

Are  there  any  other  specific  ways  in  which  the  cost  of 
conducting  space  science  activities  might  be  decreased? 

ANSWER; 

The  major  concerns  are  still  centered  around  the  transport- 
ation costs  and,  in  particular,  how  the  Spacelab  mode  of 
space  operations  can  be  effectively  utilized  considering 
these  costs.   As  stated  during  the  panel  sessions,  these 
costs  cause  some  reluctance  in  developing  large  Spacelab 
facilities  which  must  have  repeated  flights  to  effective- 
ly utilize  their  capabilities.   The  additional  resources 
(duration  on  orbit,  more  power  to  experiments)  to  be 
provided  by  the  Power  Extension  Package  and  the  Power 
Module  will  substantially  help.   Conceived  as  a  possible 
extension  of  the  Spacelab  Program,  the  platform  has  the 
potential  of  significantly  improving  the  overall  cost- 
effectiveness  of  Spacelab-type  operations. 

In  my  testimony,  I  indicated  that  we  have  initiated  a 
study  of  the  integration  concepts  for  Spacelab  systems. 
We  are  continuing  in  our  attempts  to  identify  new  areas 
where  cost  reduction  can  be  achieved,  ranging  from  the 
basic  instrument  costs  to  the  payload  carrier  support 
costs  and  to  the  improvement  of  cargo  packaging  efficiency, 
As  the  Spacelab  Program  grows  with  new  instruments  and 
repeat  flights,  we  will  have  to  develop  effective  means 
to  maintain  and  relaunch  these  systems  without  signifi- 
cant reintegration  activities.   Experience  with  the  flight 
system  will  be  the  leading  aid  in  identifying  cost  reduc- 
tion techniques. 

QUESTION  2: 

Have  any  countries  implied  that  they  may  rent  pallets  for 
dedicated  space  science  experiments  of  their  own,  in  the 
same  way  as  they  might  rent  an  entire  Space  Shuttle  flight 
for  materials  processing  experiments? 

Will  the  U.S.  fly  international  experiments  on  pallets  of 
its  own? 

ANSWER: 
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NASA  has  been  having  continued  discussions  with  the 
European  Space  Agency  (ESA)  on  the  possibility  of  the 
Europeans  obtaining  one  or  more  dedicated  ESA  pallets 
for  the  conduct  of  European  science  investigations.   The 
ESA  Science  Advisory  Committee  (SAC)  will  meet  with  NASA 
on  October  23,  1979,  to  discuss  the  utilization  of  indivi- 
dual pallets  in  addition  to  other  topics. 

The  NASA  Announcement  of  Opportunity  (AO)  solicits  inves- 
tigations from  all  nations  and  selects  the  best  scientific 
investigations  to  meet  the  mission  objectives.   Frequent- 
ly, foreign  investigations  are  selected  through  the  AO 
process.   The  investigator's  government  sponsors  the  cost 
of  the  instrument  development  and  conduct  of  the  investi- 
gation.  As  an  example,  Spacelab  Mission  1,  in  addition 
to  the  ESA  experiments,  has  Canadian,  Indian,  and 
Japanese  experiments;  and  there  are  two  British  investi- 
gations being  flown  on  Spacelab  Mission  2.   Additionally, 
several  new  foreign  investigations  were  selected  for 
development  as  a  result  of  the  latest  AO. 

QUESTION  3: 

What  type  of  institutional  mechanism  is  needed  for 
managing  international  scientific  and/or  material 
processing  facilities? 

Would  a  board  of  directors,  composed  of  representatives 
from  various  countries,  be  the  best  mechanism  for  making 
decisions  on  utilization  of  these  facilities  and  over- 
seeing their  operations? 

Would  international  management  add  extensively  to  the 
costs? 

ANSWER; 

The  institutional  mechanisms  needed  for  each  facility  will 
be  a  function  of  the  nature  (R&D  versus  operational)  and 
purpose  (observations  for  astronomy,  materials  processing 
research)  of  each  space  facility. 

In  the  materials  processing  area,  it  would  be  very  dif- 
ficult, if  not  impossible,  to  operate  these  facilities 
with  international  management  because  of  the  desire  of  all 
parties  to  maintain  secrecy  of  proprietary  data. 

In  the  area  of  science  observations,  the  type  of  insti- 
tutional arrangements  will  be  an  integral  part  of  studies 
to  define  the  specific  facilities.   Such  factors  as 
extent  of  international  participation  (hardware  and  inves- 
tigations) ,  observation  time  scheduling  requirements,  and 
management  and  cost  effectiveness  will  be  key  factors  in 
establishing  the  institutional  mechanisms. 
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QUESTION  4: 

What  cost  savings  would  you  anticipate  from  utilization  of 
a  space  platform  rather  than  the  Spacelab  for  space  science 
experiments?   A  space  platform  rather  than  free-flyers? 

ANSWER; 

Concepts  of  a  space  platform  program  are  just  beginning  to 
emerge.   During  the  past  year,  we  asked  that  the  user 
community  examine'  their  discipline  needs  for  space 
operations  and  to  identify  the  types  of  instruments  and 
procedures  they  would  desire  in  a  platform  mode.   The  data 
shows  that  for  missions  of  two  months  to  three  years,  the 
cost  of  the  platform  would  be  lower  than  other  methods  of 
space  science  and  application  investigations. 

These  estimates,  of  course,  are  very  preliminary  and  do 
not  include  payload  development  and  integration  costs. 
They  were  attractive  enough  to  warrant  further  studies  of 
platform  program.   We  have  initiated  these  studies   and 
expect  to  have  a  much  better  understanding  of  the  poten- 
tially cost-effective  mode  of  flying  experiments  in  the 
coming  year. 

QUESTION  5: 

Please  outline  the  Spacelab  integration  procedure.   Do  you 
foresee  any  difficulties  for  integration  of  international 
payloads  into  the  Spacelab? 

What  are  the  legal  and  other  considerations  regarding 
international  payloads  in  the  U.S.  space  shuttle? 

ANSWER; 

There  are  basically  six  steps  in  the  Spacelab  payload  inte- 
gration process.   They  are: 

-  Staging  Spacelab  Elements  -  This  operation  consists 
of  installing  Spacelab  functional  components  such  as 
Remote  Access  Units  (RAU) ,  coolant  lines  and  cold 
plates,  etc.,  on  the  pallets  and  racks  (Spacelab 
elements)  in  preparation  for  installation  of  the 
instruments. 

-  Instruments  Integration  with  Spacelab  Elements  - 
Instruments  are  installed  on  pallets  and  in  racks  to 
make  complete  units . 

-  Combination  of  Spacelab  Elements  -  Racks  are  inte- 
grated with  the  floor  segments  into  an  integral 
module  complement  and  pallets  are  interconnected. 
This  process  also  verifies  the  functional  interfaces 
of  the  interconnections. 
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-  Spacelab  Subsystems  Integration  with  the  Integrated 
Spacelab  Elements  -  At  this  point  the  actual  flight 
subsystems  are  integrated  with  the  Spacelab  elements 
and  functional  tests  are  performed. 

-  Orbiter/Spacelab  Interface  Verifications  -  The  inte- 
grated Spacelab  is  tested  with  an  Orbiter  subsystem 
simulator  to  verify  functional  interfaces  and 
operations . 

-  Integrate  the  Spacelab  with  the  Orbiter  -  The  Spacelab 
is  installed  into  the  Orbiter  bay  and  interfaces  are 
connected  and  checked. 

To  date,  we  have  not  experienced  unusual  difficulties  in 
integrating  foreign  investigations.   Generally,  they  are 
handled  the  same  way  as  U.S.  investigations.   Other  than 
Spacelab  1,  which  is  being  handled  as  a  joint  mission,  the 
first  foreign  payload  of  any  significance,  in  terms  of 
integration,  will  not  occur  until  late  1983.   This  will  be 
the  West  German  Spacelab  mission.   By  this  flight,  we 
expect  that  all  of  the  operational  difficulties  will  have 
been  solved  and  sufficient  variation  of  payloads  and  organ- 
izations will  have  been  experienced  to  assure  a  smooth 
operation  with  the  foreign  payload  and  organization. 

With  respect  to  foreign  payloads,  we  will  ensure  that  the 
flight  of  each  payload  will  not  infringe  on  the  U.S.'s 
obligation  undertaken  pursuant  to  treaty,  international 
agreement,  or  other  law.   Thus,  for  example,  NASA  would 
only  launch  foreign  payloads  that  are  for  peaceful  purposes 
ana  compatible  with  the  U.S.'s  obligation  under  the 
Intelsat  Agreement. 

Moreover,  we  have  taken  care  to  advise  foreign  governments 
that  a  person  over  whom  the  foreign  government  has  juris- 
diction has  requested  launch  services  from  NASA.   Thus, 
the  foreign  government  is  put  on  notice  in  order  that  it 
may  comply  with  its  obligations  under  Article  VI  of  the 
Outer  Space  Treaty  requiring  authorization  and  continuing 
supervision  of  non-governmental  entities  in  outer  space. 
It  also  puts  the  government  on  notice  that  in  accordance 
with  Article  VI  and  the  Convention  on  International 
Liability  it  will  bear  international  responsibility  for 
national  activities  in  space. 

Another  area  was  allocating  the  risk  of  liability  between 
the  U.S.  and  foreign  governments.   NASA  proposes  to  require 
all  users,  including  foreign  governments,  to  carry  insur- 
ance protecting  the  U.S.  Government  from  liability  it  may 
incur  as  a  result  of  third-party  claims.   We  have  estab- 
lished a  policy  whereby  NASA  and  all  users  of  the  Shuttle 
will  be  solely  responsible  for  damage  to  their  own  prop- 
erty during  space  transportation  systems  operations. 

NASA  has  dealt  with  a  number  of  other  Shuttle  legal 
considerations  in  a  September  12,  1977,  memorandum  which 
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was  published  in  the  House  Hearings  Before  the  Subcommittee 
on  Space  Science  and  Applications  of  the-  Committee  on 
Science  and  Technology,  95th  Congress,  May  17,  18,  1977, 
(No.  19) ,  page  609. 

QUESTION  6; 

Do  you  think  extension  of  the  Spacelab  orbit  time  from 
7  to  30  days  will  increase  the  attractiveness  of  Spacelab 
for  the  conduct  of  space  science?   Will  it  increase  cost? 
Will  increases  in  power  availability  for  researchers  make 
the  Spacelab  more  attractive? 

ANSWER: 

There  are  many  specific  scientific  and  applications 
experiments  which  would  significantly  benefit  from  a  30- 
day  orbit,  in  particular,  life  science  investigations  into 
the  effects  of  gravity  on  the  growth  of  plants;  identifi- 
cation of  large  scale  magnetic  field  patterns,  and  studies 
of  the  structure  of  the  solar  corona.   All  of  these  involve 
phenomena  which  occur  on  a  7-  to  30-day  cycle.   Also,  low 
frequency  solar  events  and  cosmic  events  such  as  solar 
flares  and  coronal  transients  and  gamma  ray  sources  would 
be  more  easily  detected.   These  are  only  a  few  of  the 
many  discipline  activities  which  would  benefit  materially 
from  30-day  missions.   Consequently,  30-day  missions  would 
certainly  attract  a  great  deal  of  interest  from  the 
scientific  community. 

There  is  some  capital  investment  required  to  provide  the 
Orbiter  with  the  capability  to  stay  on  orbit  for  30  days. 
However,  in  terms  of  space  transportation  systems  opera- 
tions cost,  the  improvement  would  be  cost  effective. 

QUESTION  7; 

Do  you  have  any  suggestions  on  how  space  science  users  of 
the  Spacelab  and/or  future  space  platforms  might  be 
aggregated  to  lower  costs? 

ANSWER; 

The  overriding  criterion  leading  to  a  collection  or 
aggregation  of  Spacelab  instruments  will  probably  be  the 
discipline  area  to  be  investigated.   The  primary  objective 
of  the  mission  (stellar  astronomy,  solar  physics,  etc.) 
will  influence  what  compatible  instruments  might  be 
included.   This  approach  may  result  in  reduced  mission 
planning  activities  for  observation  times.  Shuttle 
maneuvers  and  pointing  stability.   Another  technique  which 
may  prove  promising  is  to  assemble  the  related  instruments 
into  a  manageable  group  which  fully  utilizes  a  single  pay- 
load  carrier  (i.e.,  a  pallet).   The  payload  element  will  be 
equipped  with  sufficient  subsystems  to  make  it  essentially 
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autonomous  and  c^n  easily  be  loaded  and  unloaded  into 
the  cargo  bay  with  minimum  services  required  (power  and 
communications) .  The  latter  approach  may  be  attractive 
for  instruments  which  will  be  reflown  several  times  and 
is  consistent  with  a  space  platform  mode  of  operation- 

QUESTION  8: 

It  is  my  understanding  that  free-flying  materials  process- 
ing facilities  are  being  investigated  as  follow-ons  to 
materials  processing  experiments  on  the  space  shuttle. 

What  types  of  problems  might  be  encountered  with  inter- 
national use  of  a  U.S.  owned/operated  facility,  particu- 
larly since  material  processing  can  become  highly 
competitive?   With  a  U.S.  owned/internationally  operated 
facility? 

Would  security  be  a  likely  problem,  both  in  terms  of 
assuring  no  unauthorized  access  to  information  gained  from 
experiments  on  these  facilities  and  in  terms  of  safe 
retrieval  of  the  material  produced. 

ANSWER: 


Due  to  the  highly  competitive  environment  of  the  materials 
processing  industry,  industrial  firms  go  to  great  lengths 
to  guard  their  trade  secrets  not  just  from  international 
competition  but  from  domestic  competition  as  well.   NASA 
is  very  much  aware  of  the  problems  inherent  in  the  pro- 
tection of  commercial  proprietary  information  and  is 
extremely  sensitive  to  it.   Thus,  regardless  of  who  owns 
and/or  operates  a  materials  processing  facility,  whether 
attached  to  a  shuttle  or  in  a  free-flying  mode,  provision 
must  be  made  to  provide  the  same  levels  of  protection. 
When  flying  commercial  investigations,  for  example,  Germany, 
Japan,  and  the  U.S.  will  fly  independently -funded  missions 
to  assure  the  maximum  protection  to  their  commercial 
interests. 

With  respect  to  the  last  question,  we  do  not  expect  to 
encounter  any  insurmountable  problems  since  NASA  has  esta- 
blished a  "good  track  record"  in  protecting  proprietary 
data  with  aerospace  contractors.  We  do  expect,  however, 
that  new  procedures  will  be  required.   These  are  now  being 
identified  and  developed  for  implementation  in  our  joint 
endeavor  activities. 

QUESTION  9; 

Have  other  countries  indicated  interest  in  placing  experi- 
ments aboard  an  international  materials  processing 
facility? 

Is  there  any  indication  that  individual  countries  would 
prefer  to  have  their  own  facilities,  using  their  own  astro- 
nauts flown  on  space  shuttle  to  retrieve  the  experiments 
rather  than  relying  on  the  U.S.? 
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ANSWER; 

While  several  foreign  countries  are  now  taking  steps  to 
establish  a  Materials  Processing  in  Space  (MPS)  technology 
base,  their  interests  in  an  international  facility  have 
been  limited  to  cooperative  fundamental  materials  science 
research  activities,  the  results  of  which  are  made 
available  to  any  interested  organization  or  individual. 
Because  of  the  increased  likelihood  of  trade  secrets  being 
leaked  through  the  multiple  interfaces  of  an  internation- 
ally operated  facility,  U.S.  and  foreign  firms  are 
extremely  reluctant,  if  not  totally  opposed,  to  undertaking 
materials  processing  activities  having  possible  commercial 
application  in  such  a  facility.   To  this  end,  Germany  is 
now  developing  an  independent  capability  to  conduct 
materials  processing  experiments  aboard  the  Spacelab. 
Japan  is  studying  alternative  ways  of  establishing  an 
independent  materials  processing  base  in  space  technology. 
These  Spacelab  missions  will  be  fully  paid  for  by  the 
individual  countries  and  will  involve  their  own  payload 
specialists  as  well.   We  expect  that  this  philosophy  of 
developing  independent  capabilities  for  commercial  purposes 
utilizing  the  Spacelab  will  extend  to  the  free-flying  mode. 
NASA  is  studying  the  prospect  of  a  similar  course  in 
developing  an  independent  capability  for  the  U.S. 

QUESTION  10: 


How  would  potential  problems  with  free-flying  materials 
processing  facilities  differ  from  those  of  materials 
processing  experiments  conducted  on  the  space  shuttle? 

What  security  measures  are  being  planned  for  materials 
processing  experiments  on  the  shuttle? 

ANSWER: 

A  number  of  commercially  promising  MPS  processes  are 
expected  to  rapidly  exceed  the  practical  capabilities  of 
the  Shuttle  in  an  attached  mode.   In  this  mode,  energy 
available  to  the  payloads  and  the  cost  of  keeping  the 
Shuttle  in  orbit  severely  limits  the  number  of  processes 
that  can  be  completed  in  a  mission  and  this  will  result 
in  an  exceedingly  high  cost  per  unit  processed.   A  free- 
flying  MPS  capability,  presently  envisaged  as  a  Materials 
Experiment  Carrier  (MEC)  operating  in  conjunction  with 
the  25  KW  Power  System,  will  significantly  reduce  the 
cost  of  MPS  which  is  a  key  factor  in  commercial  applica- 
tions of  this  technology.   Even  with  a  free-flying  capa- 
bility such  as  the  MEC,  the  MPS  activity  will  remain  a 
costly  proposition  compared  with  ground-based  operations. 
While  NASA  expects  a  number  of  commercial  applications 
to  result,  we  must  continue  to  pursue  further  means  of 
reducing  costs  to  a  point  where  the  expense  of  MPS  tech- 
nology is  comparable  to  that  of  ground-based  materials 
processing.   A  key  .to  this  goal  is  increasing  the  number  of 
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units  processed  per  flight  thereby  decreasing  the  per  unit 
cost.   In  connection  with  the  MEC  activities,  automated 
techniques  including  robotics  and  telefactoring  are  being 
explored  to  accomplish  this  end. 

With  respect  to  the  last  question,  new  procedures  are 
required  to  protect  the  proprietary  aspects  of  each 
material  processing  experiment.   These  procedures  are  now 
being  identified  and  developed  for  implementation  in  our 
joint  endeavor  activities. 

QUESTION  11; 

What  special  problems  are  likely  to  develop  with  the  safe- 
guarding of  materials  and  knowledge  from  materials  pro- 
cessing  facilities  vis-a-vis  services  located  on  a  multi- 
purpose space  platform  (communications,  earth  resources, 
weather,  etc. ) ? 

ANSWER: 


Consolidated  with  QUESTION  9. 
QUESTION  12; 

What  is  the  U.S.  liability  if  a  U.S.  astronaut  errs  and 
ruins  another  country's  materials  processing  or  scientific 
experiment  either  on  the  shuttle  and  its  related  hardware, 
or  on  a  free-flying  facility  of  the  future? 

ANSWER: 


The  U.S.  Government  would  not  be  responsible  for  damage  to 
another  country's  materials  processing  of  scientific  equip- 
ment on  the  Shuttle  or  during  other  space  transportation 
system  operations.   We  will  include  a  cross-waiver  pro- 
vision in  each  Shuttle  Laiinch  Services  Agreement  whereby 
both  NASA  and  the  user,  including  foreign  countries,  agree 
to  a  no-fault,  no-subrogation  waiver  of  liability  under 
which  NASA  and  the  user  will  be  solely  responsible  for  any 
damage  to  its  own  property  involved  in  such  operations. 

QUESTION  13: 


What  is  the  current  status  and  scope  of  international 
cooperation  with  the  Space  Telescope? 

Will  the  Space  Telescope  be  managed  as  an  international 
facility,  or  as  a  U.S.  facility  to  which  scientists  from 
around  the  world  have  periodic  access  for  specific 
experiments? 

Could  the  Space  Telescope  be  used  as  a  prototype  for  inter- 
national management  of  orbiting  space  science  facilities? 

ANSWER: 
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ESA's  contributions  to  the  Space  Telescope  Program  are 
covered  by  a  Memorandum  of  Understanding  signed  on  October 
7,  1977.   Under  this  agreement,  ESA  will  provide  one  of 
the  scientific  instruments,  the  faint  object  camera;  the 
solar  array  which  will  provide  power  for  the  telescope;  a 
number  of  personnel  for  the  science  operations  staff;  and 
assistance  in  the  on-orbit  maintenance  and  major  refur- 
bishments  of  the  telescope.   Both  the  faint  object  camera 
and  the  solar  array  are  in  the  final  design  stage  of 
development. 

It  is  anticipated  that  other  foreign  countries  will  become 
involved  in  the  program  during  the  operational  phase 
through  proposals  for  observing  programs  and  new  instru- 
ment developments. 

Scientific  operations  of  the  Space  Telescope  will  be 
managed  as  a  U.S.  facility  by  a  science  institute  under 
NASA  contract.   Foreign  participation  in  such  management 
will  be  inyolved  through  the  operations  personnel  furnished 
by  ESA. 

A  decreasing  fraction  of  the  telescope  viewing  time  will 
be  allocated  to  astronomers  who  were  selected  on  a  compet- 
itive basis  to  assist  in  the  development  phase  of  the 
project.   All  other  observing  time  will  be  allocated  on  a 
scientifically  competitive  basis,  independent  of  nation- 
ality.  Within  this  system,  it  is  intended  and  expected 
that  ESA-sponsored  scientists  will  use  at  least  15  percent 
of  the  observing  time,  on  the  average,  over  the  lifetime 
of  the  telescope. 

The  Space  Telescope  Program  is  basically  a  U.S.  program 
with  international  participation.   As  such,  the  management 
elements  of  the  program  are  the  sole  responsibility  of  the 
U.S.   In  addition  to  ESA's  contributions  stated  above, 
international  participation  during  the  program  develop- 
ment phase  includes  ESA  membership  in  the  Space  Telescope 
Science  Working  Group. 

QUESTION  14 ; 

Reference  to  figure  4,  what  mechanism  has  been  established 
for  selecting  "international"  experiments  for  Spacelab? 

ANSWER: 
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The  U.S.  selects  experiments  through  the  AO  process  as 
described  to  the  Subconunittee.   In  addition  to  the  inter- 
national community  responding  and  being  selected  by  the 
NASA  AO  process,  several  other  ways  are  evident  in  the 
international  activity.   For  example,  the  instruments  for 
the  Spacelab  1  mission  are  being  provided  by  NASA  and  ESA. 
For  this  mission,  NASA  used  the  AO  process  to  select 
instruments  while  ESA  issued  its  own  announcement  to  the 
European  community  and  selected  their  instruments.   In 
another  way,  a  single  country  can  purchase  a  total  Space- 
lab/Shuttle  mission  and,  by  its  own  process,  select  instru- 
ments for  the  flight.   A  commercial  enterprise  could 
conceivably  also  purchase  a  mission  and  invite  partici- 
pation by  the  international  community. 

QUESTION  15: 

On  the  bottom  of  page  3,  you  indicate  NASA  has  come  to 
realize  "totally  integrated"  Spacelabs  are  too  expensive 
and  a  new  concept  is  being  employed.   Could  you  describe 
what  these  differences  are?   What  do  you  expect  are  the 
relative  costs? 

ANSWER; 

The  integration  phase  refers  only  to  integrating  experiment 
equipment  and  mission  peculiar  equipment  onto  Spacelab 
modules  and  pallet  combinations.   This  is  what  we  call  the 
totally  integrated  Spacelab  system. 

Our  integration  experience  to  date  has  led  us  to  generally 
conclude  that  we  must  find  innovative  ways  to  reduce  the 
integration  complexity,  thus  reducing  cost,  and  utilize 
Spacelab  as  a  true  laboratory  in  space.   NASA  recognizes 
that  Spacelab  Missions  1  and  2  have  dual  objectives,  i.e., 
to  demonstrate  the  Spacelab  system  capability  and  to 
obtain  multi-discipline  scientific  data,  and  the  inte- 
gration efforts  on  these  missions  do  not  accurately  reflect 
the  effort  required  for  an  operational  system.   Our  goal, 
therefore,  is  to  transition  early  into  an  operational  era 
such  that  Spacelab  becomes  a  cost-effective,  unique  capa- 
bility which  offers  new  opportunities  in  the  exploration 
and  use  of  space. 

We  are  just  beginning  to  examine  what  new  methods  will  be 
required  and  which  can  be  shared  at  some  signficiant  cost 
savings.   We  will   implement  any  new  approach  as  quickly 
as  feasible. 

QUESTION  16; 

What  prospects  are  there  for  international  sharing  of  space 
science  platform  development  costs? 

Do  you  believe  it  would  be  in  the  national  interest  to 
arrange  such  a  cooperative  activity? 
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ANSWER; 

Let  me  reiterate,  we  are  only  in  the  very  early  stages  of 
assessing  the  feasibility  of  a  space  platform  program.  We 
have  a  lot  of  work  to  do  before  a  decision  can  be  made.   If 
a  platform  program  can  be  structured  which  satisfies  the 
science  and  application  user  communities  and  also  be  cost 
effective  compared  to  other  methods  of  accomplishing  our 
missions,  NASA  would  then  consider  what  options  would  be 
viable  for  developing  the  platform  flight  hardware. 
Experience  indicates  that  the  best  method  to  share  the 
development  program  occurs  when  a  specific  and  distinct 
item  can  be  supplied  by  each  participant.   It  is  just  too 
early  in  the  platform  studies  to  speculate  on  detailed 
items  at  this  point. 

Certainly,  if  a  platform  program  does  become  attractive 
when  better  defined,  we  should  consider  potential  coop- 
erative activity  as  we  have  done  in  the  past.   Until  more 
specifics  concerning  the  exact  nature  of  this  cooperation 
can   be  determined,  any  comment  regarding  this  activity 
and  the  national  interest  \/ould  be  premature. 
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Material  requested  for  the  record  on  page  49,  line  20,  by 

Honorable  Winn  during  the  hearing  before  the  House 

Subcoinmittee  on  Space  Science  and  Applications  on 
September  5,  19  79. 

The  Spacelab  1  payload  specialists  were  brought  on-board 
in  August  1978.   Of  the  five  selected,  two  are  sponsored 
and  funded  by  NASA  and  three  are  sponsored  and  funded  by 
the  European  Space  Agency  (ESA)  and  are  now  employees  of 
ESA.   The  two  NASA  payload  specialists  are  non-government 
employees  and  are  funded  through  contracts  with  the 
investigators  who  nominated  them.   The  SL-1  payload 
specialists  training  program  has  been  revised  each  time 
the  Shuttle  launch  schedule  slipped.   The  "extra  time" 
has  been  taken  up  by  rescheduling  (adding  to)  their  duties 
so  that  they  can  help  develop  mission  operation  timelines 
and  training  plans  for  the  Payload  Operations  Control 
Center  (POCC)  and  for  on-orbit  instrument  operations.  The 
cost  impact  of  launch  delays  for  the  two  SL-1  payload 
specialists  is  estimated  to  be  approximately  $13,000  a 
month;  however,  their  compensated  time  will  be  productive- 
ly employed  with  duties  such  as  those  identified  above. 

For  both  missions,  SL-1  and  SL-2,  the  payload  specialists 
have  been  selected  by  the  principal  investigators  func- 
tioning through  the  Investigators  Working  Group  (IWG) 
established  for  each  mission.   The  payload  specialists 
selected  are  members  of  the  scientific  community,  and  for 
SL-2  are  co-investigators.   The  IWG's  have  expressed 
concern  from  the  very  beginning  that  the  payload  special- 
ists will  lose  their  basic  professional  proficiency  because 
of  being  away  from  their  respective  laboratories  too  long. 
To  minimize  this  concern,  the  IWG  requested  that  the 
training  schedules  be  structured  to  permit  the  payload 
specialists  an  opportunity  to  spend  some  time  periodically 
in  their  home  laboratories  in  order  to  maintain  their 
professional  credentials. 

On  the  SL-1  mission  the  training  planning  was  not  as 
responsive  to  the  IWG's  request.   Although  these  payload 
specialists  are  associated  with  an  investigators  laboratory 
they  are  not  co-investigators  like  those  on  SL-2,   The  SL-1 
mission  has  a  large  number  of  investigations  with  money 
provided  by  the  European  scientific  community.   Extensive 
travel  of  the  payload  specialists  is  required  for  training 
with  the  investigators  at  their  laboratories.  Consequently, 
the  launch  delays  have  permitted  optimizing  an  otherwise 
rigorous  schedule  in  addition  to  creating  some  extra 
time . 

The  SL-2  payload  specialists  selection  and  training  is  more 
representative  of  the  procedures  we  will  employ  on  future 
missions  and  is  responsive  to  the  IWG's  request.   The  four 
payload  specialists  (two  will  fly)  selected  are  co-investi- 
gators who  form  a  part  of  the  scientific  team.  Consequently, 
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the  budget  established  for  the  payload  specialist  program 
for  SL-2  will  have  a  minimum  impact  by  launch  slips  since 
these  personnel  must  perform  as  science  team  members  part 
of  the  time  and  payload  specialists  part  of  the  time.  The 
contracts  or  agreements  with  the  (three  civil  servants  and 
one  non-civil  servant)  sponsoring  organizations  are  such 
that  NASA  can  adjust  their  time  and  duties  on  training 
activities  to  be  compatible  with  the  launch  schedule. 
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Mr.  FuQUA.  The  next  witness  will  be  Dr.  B.  I.  Edelson,  vice  presi- 
dent, Systems  Technology  Services. 

We  are  happy  to  have  you  and  are  pleased  to  hear  your  testimony. 

Without  objection,  we  will  make  your  entire  statement  a  part  of 
the  record,  and  you  want  to  summarize  it  you  said. 

[The  prepared  statement  of  Dr.  Burton  I.  Edelson  is  as  follows :] 

Statement  on  "Satellite  Communications — Technology,  Systems,  Business" 
(By  Burton  I.  Edelson,  Vice  President,  Communications  Satellite  Corporation) 

Mr.  Chairman,  it  is  an  honor  for  me  to  l>e  here  and  to  participate  in  these 
important  hearings  on  International  Space  Activities.  My  subject  today  is  satel- 
lite communications. 

In  my  statement,  I  would  like  to  emphasize  the  great  technological  progress 
that  has  been  made  in  this  field  over  the  past  two  decades ;  how  this  technology 
has  led  to  operating  systems ;  and  how  these  systems  have  created  a  global  busi- 
ness. I  would  also  like  to  address  current  technology  trends  and  their  potential 
impact  on  future  systems  and  services,  including  the  possibility  of  large  geo- 
stationary platforms.  Lastly,  I  intend  to  mention  some  development  problems. 

I  have  just  termed  satellite  communications  a  "business".  Today,  it  truly  is — 
with  total  revenues  of  over  a  billion  dollars  a  year,  employing  thousands  of 
people,  and  providing  useful  and  profitable  services  to  institutions  and  individ- 
uals in  a  hundred  countries.  Think  for  a  moment  that  at  one  instant  10,000 
people  around  the  world  may  be  talking  by  telephone  via  satellite ;  and  literally 
millions  of  others  may  be  watching  television,  also  via  satellites.  In  addition, 
digital  data  measured  in  millions  of  bits  per  second  can  flow  through  the  same 
satellites  carrying  electronic  mail,  transferring  funds,  reporting  stock  market 
activities,  and  connecting  networks  of  computers  around  the  globe. 

President  Kennedy  set  the  stage  for  this  global  business  at  the  beginning  of 
the  last  decade.  In  his  prescient  policy  statement  issued  on  24  July  1961,  he 
recognized  the  potential  commercial  importance  on  earth  orbiting  satellites,  and 
declared  it  to  be  U.S.  policy  to  develop  satellite  communications  through  the 
private  sector.  He  also  recognized  the  international  implications  of  this  tech- 
nology : 

"I  invite  all  nations  to  participate  in  a  communications  satellite  system,  in  the 
interest  of  world  peace  and  closer  brotherhood  among  peoples  of  the  world." 
Following  this  policv  statement,  the  U.S.  Congress  enacted  the  Communica- 
tions Satellite  Act  of  i962 ;  COMSAT  came  into  existence  in  1963 ;  INTELSAT 
(the  International  Telecommunications  Satellite  Organization)  was  formed  in 
1964 ;  and  the  first  commercial  satellite  was  launched  and  commenced  operation 
in  1965. 

INTELSAT    PROGRESS 

Through  the  remainder  of  the  60's  and  all  of  the  70's,  international  satellite 
communications  has  grown  qualitatively  and  quantitatively,  evolving  into  today's 
extensive  system.  INTELSAT,  with  102  member  countries,  has  just  celebrated 
its  fifteenth  birthday.  Its  system  has  grown  to  include  11  operational  and  standby 
satellites  providing  a  global  communications  network  with  an  in-orbit  capacity 
of  50,000  telephone  circuits.  In  all,  INTELSAT  handles  about  two-thirds  of  the 
world's  transoceanic  traflSc. 

One  hundred  and  three  countries  on  six  continents  now  operate  250  earth 
stations  in  the  INTELSAT  network.  These  countries  include,  incidentally,  both 
Russia  and  China,  Israel  and  the  Arab  nations,  and  the  latest  entering  service 
just  last  week  with  a  telecast  to  Yugoslavia,  was  Cuba. 

In  addition  to  international  communications,  the  INTELSAT  system  also  pro- 
vides leased  capacity  to  sixteen  countries  for  their  own  domestic  communications 
requirements. 

Through  INTELSAT,  the  world  has  seen  much  momentous  events  as  man's 
first  moonstep  and  the  Olympic  Games  in  Munich  and  Montreal.  It  was  through 
INTELSAT  that  the  1978  World  Cup  Soccer  became  the  world's  largest  TV  event 
with  an  estimated  audience  of  one  billion  viewers.  Worldwide  live  coverage  of 
news  and  sporting  events  is  now  an  everyday  commonplace  affair. 

But  one  of  INTELSAT'S  most  significant  achievements  has  been  in  cost  reduc- 
tion. INTELSAT'S  1979  charge  for  a  telephone  circuit  is  less  than  1/5  (some 
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18  percent  of  its  original  charge  in  1965.  Moreover,  INTELSAT  is  profitable  for 
its  participants.  From  its  revenues  of  almost  $200  million  this  year  it  will  pay 
about  14  percent  return  on  investment  to  its  members.  The  users  of  the  system 
also  profit  as  communications  carriers. 

DOMESTIC    AND    MARITIME    SYSTEMS 

The  same  electronics  and  space  technology  that  made  international  communi- 
cations possible  also  works  for  domestic,  maritime  and  other  services.  In  the 
early  70's,  several  such  systems  were  developed.  Canada,  in  1972,  was  the  first 
nation  to  inaugurate  its  own  domestic  system.  The  United  States  now  has  three 
domestic  systems  WESTAR,  SATCOM  and  COMSTAR,  and  a  fourth  SBS  under 
development.  Indonesia  has  a  separate  system.  The  Arab  countries,  the  Nordic 
countries,  France,  India  and  others  are  planning  separate  domestic  and  regional 
systems.  The  geostationary  orbit  and  the  allocated  frequency  spectrum  for  satel- 
lite communications  are  just  beginning  to  be  strained. 

In  1976,  the  first  of  a  series  of  three  MARISAT  satellites  was  launched  to  pro- 
vide global  satellite  communications  service  to  ships  at  sea.  This  system  is 
operated  verv  successfully  by  COMSAT  General  Corporation  with  the  par- 
ticipation of 'several  other  U.S.  carriers,  and  provides  high-quality  telephone 
and  telex  service  to  ships  at  sea  around  the  world.  At  present,  about  240  ships 
flying  the  flags  of  a  dozen  nations  are  equipped  with  satellite  communications 
terminals.  The  introduction  of  maritime  satellite  service  by  the  United  States 
has  stimulated  interest  by  many  other  nations  and  led  to  the  formation  of 
INMARSAT — an  organization  initially  of  28  countries  to  provide  international 
maritime  satellite  services.  It  is  interesting  that  INTELSAT  is  now  planning 
to  accommodate  a  maritime  capability  for  INMARSAT  on  several  future  INTEL- 
SAT V  satellites.  (This  hints  at  a  subject  I  will  address  in  a  moment,  the  effec- 
tiveness of  combining  several  payloads  on  one  space  platform.) 

As  we  approach  the  close  of  the  seventies  decade,  we  can  really  appreciate 
the  results  of  President  Kennedy's  initiative  in  the  early  sixties.  Experimenta- 
tion has  developed  into  operating  systems  and  systems  into  viable  businesses.  Cer- 
tainly, no  effort  in  the  U.S.  space  program  has  yielded  more  direct  and  obvious 
benefits;  and  none  has  had  more  international  involvement  than  satellite  com- 
munications. 

TECHNOLOGICAL  PBOGBESS 

Tremendous  technological  progress  has  been  made  in  both  satellite  and  earth 
station  technology  in  the  INTELSAT  system  during  its  14  years  of  operation. 
Whereas,  the  Early  Bird  Satellite  weighed  38  kilograms  and  carried  the  equiva- 
lent of  240  telephone  circuits,  the  INTELSAT  IV-A  satellites  in  current  opera- 
tion weigh  863  kilograms  and  carry  some  6,000  telephone  circuits ;  the  INTELSAT 
V  satellite  will  weigh  967  kilograms  and  have  a  capacity  of  12,000  telephone 
circuits ! 

The  Intelsat  V  satellies  I  have  just  mentioned,  currently  under  construction 
by  Ford  Aerospace  and  Communications  Company,  is  due  to  be  launched  early 
in  1980.  (See  Figure  1.)  This  satellite  will  represent  a  major  step  forward  in 
technology  and  in  operational  capability.  The  Intelsat  V  satellite  will  attain 
its  capacity  of  12,000  telephone  circuits,  as  mentioned  above  by  virtue  of  its 
1.200  watts  of  electrical  power,  its  effective  2,300  MHz  of  bandwidth,  and  its 
very  high-performance,  multi-frequency,  multibeam  antenna  system.  The  satellite 
will  use  both  the  6/4  and  the  14/11  GHz  frequency  bands.  It  will  have  15  re- 
ceivers, 43  transmitters,  and  over  100  antenna  feed  elements.  It  will  make  very  ex- 
tensive use  of  microwave  integrated  circuitry.  Visually,  the  most  striking  features 
of  the  Intelsat  V  satellite  are  its  long  solar  array  "wings"  (16  meters  tip  to 
tip)  and  its  complex  antenna  "farm."  The  antennas  and  feed  systems  are  mounted 
in  a  very  unique  lightweight  graphite  reinforced  tower — all  precisely  body 
stabilized  along  3  axes. 

A  clear  trend  to  note  at  this  point  is  that  larger,  more  powerful  satellites 
have  permitted  the  use  of  smaller,  less  expensive  earth  stations.  Whereas  the 
Intelsat  system  has  employed  very  large  earth  stations  to  interconnect  the  ter- 
restrial communication  networks  of  different  countries,  regional  and  domestic 
systems  employ  much  small  earth  stations  to  interconnect  individual  users.  For 
example,  the  Intelsat  standard  "A"  earth  station  uses  a  30-meter  aperture, 
costs  some  $5  million,  and  is  remotely  located ;  the  Intelpost  standard  "B"  earth 
station  uses  a  10-meter  aperature,  costs  about  $15  million  and  may  be  located 
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close  to  cities ;  small  earth  stations  now  being  introduced  into  domestic  systems 
may  utilize  a  5-meter  dish,  cost  less  than  $50,000,  and  can  be  located  at  the 
customer's  premises — on  his  roof  or  in  his  parking  lot. 

These  earth  stations  will  employ  digital  techniques  for  processmg,  coding, 
modulation,  and  multiple  access  in  order  to  gain  maximum  system  eflBciency  and 
performance.  Error  control  to  very  high  levels  (<10-9,  or  less  than  one  error 
in  a  billion  bits)  will  become  increasingly  important  for  new  services  such  as  elec- 
tronic mail,  electronic  funds  transfer,  and  other  forms  of  computer  networking. 
Therefore,  small  customer-premises  earth  stations  using  digital  techniques  are 
expected  to  come  into  widespread  use,  not  only  in  special-purpose  and  domestic 
systems  but  eventually  for  international  service  as  well. 

On-board  processing  in  the  satellite  should  come  into  use  in  the  mid-1980'8. 
First,  switching  among  satellite  beams  at  microwave  frequencies  will  be  in- 
troduced; and  ultimately  demodulation  to  baseband  in  the  satellite  will  allow 
complex  processing— switching,  signalling,  multiplexing,  and  regeneration  of 
signals— to  take  place.  Satellites  to  incorporate  these  features  will  require  large 
and  complex  multibeam  antennas  and  feed  systems.  All  of  this  represents  a 
marked  trend  in  the  direction  of  increased  size  and  complexity  in  the  space  seg- 
ment to  provide  smaller,  simpler,  and  less  expensive  earth  terminals. 

GEOSTATIONABY  PLATFORMS 

The  trend  toward  larger  satellite  will  undoubtedly  continue  and  the  avail- 
ability of  the  Space  Shuttle  in  the  1980's  should  encourage  this  trend.  The  Shuttle, 
used  with  high  energy  upper  stages,  will  have  the  capability  of  placing  extreme- 
ly heavy  and  complex  payloads  into  orbit.  These  payloads  can  be  erected  and 
assembled  in  low  earth  orbit,  and  then  boosted  into  geostationary  orbit  where 
they  can  be  maintained  and  serviced  over  long  periods  of  time.  During  the  1980's, 
the  capability  should  be  developed  to  perform  this  role  in  a  reliable  and  cost- 
effective  manner. 

Large  geostationary  platforms  may  be  used  to  carry  quite  a  number  of  pay- 
loads  and  perform  multiple  missions,  thus  replacing  many  separate  small  satel- 
lites performing  individual  missions.  The  missions,  incidentally,  may  include 
others  besides  communications,  such  as  earth  resource  observation  and  meteoro- 
logical service,  which  would  also  bentfit  from  being  in  geostationary  orbit.  Com- 
bining many  such  missions  on  a  single  platform  should  result  in  significant 
economies  of  scale.  Other  advantages  of  geostationary  platforms  include  the 
ability  to  interconnect  missions — international  and  maritime  service,  for  ex- 
ample;  and  conservation  of  orbital  arc  and  radio  frequency  spectrum  through 
the  efficient  use  and  multiple  re-use  of  several  frequency  bands. 

Artist's  concepts  and  drawings  of  geostationary  platforms  have  shown  them 
bristling  with  many  antennas  of  different  types  and  sizes,  thus  they  have  been 
termed  "orbital  antenna  farms"  (OAF's).  "Geo-platforms,"  "OAF's,"  or  "Switch- 
boards in  the  Sky"  (another  term),  by  whatever  name,  will  come  about,  I  be- 
lieve, by  evolution  and  development  for  operational  service  in  the  1990's. 

The  eventual  realization  of  these  large  platforms  is  probably  inevitable,  but 
still  there  are  a  number  of  problems  that  will  be  encountered  in  growing  from 
present-day  communications  satellites  (under  1,000  kg)  to  the  very  grand  and 
large  platforms  predicted  for  the  1990's  (perhaps  10,000  kg  or  more). 

First,  there  are  a  number  of  technical  problems  involved  in  the  interconnec- 
tion, mutual  support,  and  prevention  of  interference  between  and  among  pay- 
loads.  These  are  problems  which  engineers  can  and  are  solving  (e.g.,  ATS--6, 
Intelsat  V,  TDRSS). 

Second,  there  are  technical  problems  involved  in  erecting  and  assembling 
large  structures  in  space,  combining  the  payloads  of  several  orbiters.  NASA 
has  several  good  development  programs  in  this  area  and  expects  to  push  these 
through  the  1980's. 

Third,  there  are  institutional  problems.  Who  should  own  and  operate  geo- 
platforms?  How  to  get  the  potential  users  of  platforms  to  work  together  and 
to  sliare  resources?  Although  such  problems  are  not  amendable  to  engineering 
solutions,  it  does  seem  that  if  the  promised  economies  are  sufficiently  great,  other 
problems  will  be  solved.  (Fortunately,  Del  Smith,  also  on  our  program  today, 
has  been  effectively  addressing  the  institutional  problems.) 

Fourth,  there  are  launch  system  problems.  The  Space  Shuttle  program  is  be- 
hind schedule  at  present,  and  there  is  not  an  adequate  upper  stage  vehicle  under 
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development  for  large  platforms.  Many  space  programs  including  INTELSAT 
have  been  planning  on  the  use  of  the  Shuttle  for  missions  of  the  early  and  mid- 
eighties.  Due  to  schedule  slippages,  some  of  these  missions  will  have  to  use  more 
exi>ensive  conventional  U.S.  vehicles  such  as  Atlas-Centaur,  or  those  of  other 
countries  such  as  Ariane,  advertised  as  being  less  expensive.  This  is  a  significant 
problem,  but  one  of  which  NASA  is  well  aware  and  is  working  on  very  hard. 
I  would  certainly  endorse  any  effort  that  can  be  exerted,  or  any  funds  that 
could  be  provided  to  maintain  or  possibly  improve  the  Shuttle  schedule. 

The  Shuttle  Orbiter,  as  you  know,  opens  its  bay  doors  and  places  payloads  into 
a  low-earth  orbit  (a  few  hundred  kilometers).  Additional  rocket  thrust  from  aii 
upper  stage  is  required  to  go  to  the  geostationary  orbit  altitude  (35,800  km). 
Several  upper  stages  are  under  development,  but  none  are  adequate  for  the  full 
Shuttle  bay  payload  capability. 

In  order  to  fully  utilize  the  Shuttle,  a  high-performance  upper  stage  with 
low-thrust  capability  is  needed.  Low  thrust  would  enable  the  Shuttle  to  utilize 
its  manned  capability  to  deploy  and  check  out  the  platform  at  its  antenna  farm 
in  low-earth  orbit.  The  low-thrust  stage  would  then  gently  transfer  the  de- 
ployed spacecraft  to  its  desired  location  in  geostationary  orbit. 

It  would  seem  highly  desirable  for  NASA  to  utilize  an  existing  high-energy, 
low-thrust  upper  stage,  such  as  the  Centaur,  for  transferring  heavy  spacecraft 
from  low  to  geostationary  orbit.  The  Centaur,  the  same  upper  stage  used  for 
launching  INTELSAT  IV's,  IV-A's,  and  V's,  if  used  in  conjunction  with  the 
Shuttle  could  place  about  4,800  kg  into  geo-orbit.  That  would  be  a  good-sized 
platform — one  that  would  measure  some  90  meters  in  diameter  in  a  typical 
arrayed  configuration.  The  future  potential  for  growth  and  for  economy  of  such 
an  upper  stage  would  be  appreciable. 

Although  some  very  large  geostationary  platforms  have  been  suggested  (and 
I  myself  have  written  about  them),  it  would  seem  that  the  first  attempt  at  de- 
veloping the  concept  should  involve  an  experimental  platform  based  upon  only 
one  Shuttle  launch.  Such  a  platform  could  be  large  enough  'say  4,000  kg)  to 
provide  a  good  test  of  the  concept  but  would  eliminate  a  need  for  the  rendezvous 
of  two  orbiters  with  extensive  structural  joining  and  assembly  in  space.  It  would 
also  keep  costs  and  institutional  problems  at  a  minimum. 

Specifically,  I  would  suggest  that  NASA  begin  now  the  definition  and  develop- 
ment of  an  experimental  flight  system  for  launch  in  the  mid-1980's  to  demonstrate 
in  space  on  a  single  Shuttle-launched  platform  the  necessary  technologies,  sys- 
tems, and  operational  capabilities.  This  experiment  or  demonstration  system 
would  serve  as  a  model  for  the  operational  geostationary  platforms  which  would 
follow.  It  could  serve  as  a  development  step  or  forerunner  to  test  out  the  plat- 
form structure,  deployment  mechanisms  and  other  sub-systems,  and  at  the  same 
time  accommodate  advanced  communications  payloads  such  as  NASA's  experi- 
mental 30/20  GHz  multibeam  system,  a  large  aperture  (say  15-meter)  multibeam 
6/4  GHz  system  and  a  14/11  GHz  system — all  interconnected  with  a  switch.  This 
platform  could  be  operated  for  several  months  to  conduct  engineering  tests  of 
communications  and  platform  sub-systems,  after  which  it  could  be  used  to  accom- 
modate a  variety  of  user  experiments  like  those  in  the  ATS  program.  Also,  dem- 
onstrations for  potential  commercial  users  like  INTELSAT  and  communications 
carriers  could  be  conducted.  Furthermore,  if  the  timing  of  this  platform  is 
compatible  with  NASA's  schedule  to  develop  a  high-energy,  low-thrust  upper 
stage  for  the  Shuttle,  such  as  I  have  mentioned,  the  platform  might  be  delivered 
by  this  new  system. 

SUMMARY 

Let  me  summarize  my  statement  by  saying  that  the  past  rapid  pace  of  devel- 
opment of  satellite  communications  should  continue  with  a  very  bright  and  pro- 
ductive future.  Business  applications  should  increase.  Technology  in  this  field 
is  advancing  very  rapidly.  That  allows  us  to  predict  larger,  more  complex  space- 
craft ;  smaller,  cheaper,  more  adaptable  ground  terminals ;  extensive  digital 
transmission  systems ;  and  an  ever-broader  range  of  useful  services.  I  see  the 
geostationary  platform  or  "orbital  antenna  farm"  as  the  natural  culmination 
of  the  growth  in  size  and  complexity  of  spacecraft,  and  I  predict  that  the  introduc- 
tion of  this  concept  will  lead  to  better,  more  cost  effective  services.  Some  tech- 
nical and  institutional  problems  remain ;  but  with  a  strong  continuing  develop- 
ment program  U.S.  leadership  in  this  important  field  will  continue,  and  all  will 
benefit. 
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FiQxmE  2 

STATEMENT  OF  DR.  BURTON  I.  EDELSON,  COMSAT 

Dr.  Edelsox.  It  is  an  honor  for  me  to  be  here  and  to  participate  in 
these  important  hearings  on  international  space  activities.  My  subject 
today  is  satellite  communications. 

In  my  statement,  which  I  shall  submit  for  the  record  and  which  I 
will  abstract  today,  I  would  like  to  emphasize  the  great  technological 
progress  that  has  been  made  in  the  satellite  communications  field  over 
the  past  two  decades. 
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Mr.  FuQUA.  Very  well.  You  may  proceed. 

Dr.  Edelson.  Thank  you,  sir. 

I  would  like  to  emphasize  today  the  tremendous  progress  we  have 
made  in  the  past  and  how  this  technology  has  led  to  operating  systems 
and  how  these  systems  have  created  a  global  business.  Then  I  would 
like  to  address  future  potentials,  particularly  geostationary  orbit  plat- 
forms, and  last  I  intend  to  mention  some  development  problems. 

I  have  just  termed  satellite  communications  a  "business."  Today  it 
truly  is,  with  total  revenues  of  over  $1  billion  a  year,  employing  thou- 
sands, in  fact,  tens  of  thousands  of  people  and  providing  useful  and 
profitable  services  to  institutions  and  individuals. 

The  field  of  satellite  communications  is  two  decades  old.  kicked  off 
by  President  Kennedy's  policy  statement  in  1961,  followed  by  the 
Communications  Satellite  Act  of  1962,  the  formation  of  Comsat  Cor- 
poration in  1963,  the  formation  of  Intelsat  in  1964,  and  the  launch  of 
the  first  commercial  satellite.  Early  Bird,  in  1965 — very  rapid  progress, 
indeed,  in  inaugurating  commercial  satellite  communications,  but  the 
pace  of  progress  has  definitely  not  slowed  up  in  the  last  15  years.  If 
anything,  it  has  increased,  and  today  we  have  a  vast  global  system  in 
Intelsat. 

One  hundred  and  three  counties  on  6  continents  now  operate  over  250 
Earth  stations  in  the  Intelsat  networks.  These  countries,  incidentally, 
include  both  the  Soviet  Union  and  China,  Israel,  and  the  Arab  nations, 
and  the  latest  station  was  inaugurated  in  Cuba  just  this  last  week. 

In  addition  to  international  communications,  the  Intelsat  system 
also  provides  leased  capacities  to  16  countries  for  their  own  domestic 
fommunications  requirements. 

May  I  emphasize  that  Intelsat  itself  is  a  business,  profitable.  From 
its  revenues  of  almost  $200  million  this  year,  it  will  pay  about  14  per- 
cent return  on  investments  to  its  participants.  Also,  the  users  of  the 
system,  communications  carriers,  operate  profitable  enterprises. 

The  very  same  electronics  and  space  technology  that  has  made  inter- 
national communications  via  satellite  successful  also  works  for  domes- 
tic, maritime,  and  other  services.  There  are  several  domestic  satellite 
services  in  operation  today,  and  more  planned.  The  United  States 
now  has  three  domestic  systems,  Westar,  Satcom,  and  Comstar,  and  a 
fourth,  the  SBS  system,  under  development. 

Also  the  world  has  an  operating  maritime  system  based  on  the 
Marisat  satellites  providing  a  global  capability  with  240  ships  flying 
the  flags  of  over  a  dozen  nations  now  equipped  with  satellite  communi- 
cations terminals.  It  is  truly  an  operating  business  with  international, 
domestic,  and  maritime  implications. 

Tremendous  technological  progress  has  been  made  in  both  satellite 
and  Earth  stations  in  the  past  two  decades.  To  summarize  the  trends 
I  would  make  three  point?.  The  satellites  have  grown  larger  and  more 
powerful  and  more  complex.  The  Earth  stations  have  grown  smaller, 
less  exepnsive  and  more  adaptable  to  the  users  needs,  cai>able  of  being 
located  close  to  or  on  the  users'  premises,  on  his  roof  or  in  his  parking 
lot,  or  if  the  user  is  aboard  ship,  on  deck  or  in  his  yard  arm. 

The  third  is  the  move  toward  digital  transmission  techniques  not 
only  for  data,  but  for  video,  voice,  facsimile,  and  other  services. 

The  trend  toward  larger,  more  complex  statellite^s  will  undoubtedly 
continue,  and  the  availability  of  the  Space  Shuttle  in  this  next  deeade 
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should  encourage  this  trend.  The  Shuttle  used  with  high-energy  upper 
stages  will  have  the  capability  of  placing  extremely  heavy  and  complex 
payioads  into  orbit.  These  payloads  can  be  erected  and  assembled  m 
low  Earth  orbit,  and  then  boosted  into  geostationary  orbit  where  they 
can  be  maintained  and  serviced  over  long  periods  of  time.  Durmg  the 
1980's,  the  capability  should  be  developed  to  perform  this  role  in  a  re- 
liable and  cost-effective  manner. 

Large  geostationary  platforms  may  be  used  to  carry  quite  a  number 
of  payloads  and  perform  multiple  missions,  thus  replacing  many 
separate  small  satellites  performing  individual  missions.  The 
missions,  incidentally,  may  include  others  besides  communications, 
such  as  Earth  resource  observation  and  meteorological  service,  which 
would  also  benefit  from  being  in  geostationary  orbit.  Combining 
many  such  missions  on  a  single  platform  should  result  in  significant 
economies  of  scale.  Other  advantages  of  geostationary  platforms  in- 
clude the  ability  to  interconnect  missions— international  and  maritime 
service,  for  example — and  conservation  of  orbital  arc  and  radio  fre- 
quency spectrum  through  the  efficient  use  and  multiple  re-use  of  several 
frequency  bands. 

Artist's  concepts  and  drawings— one  is  attached  to  my  statement  and 
I  hold  one  here— of  geostationary  platforms  have  shown  them  bristling 
with  many  antennas  of  different  types  and  sizes,  thus  they  have  been 
termed  "orbital  antenna  farms'."  "Geo-plaforms,"  "OAF's,"  or 
"Switchboards  in  the  Sky"  (another  term),  by  whatever  name,  will 
come  about,  I  believe,  by  evolution  and  development  for  operational 
service  in  the  1990's. 

The  eventual  realization  of  these  large  plaf  orms  is  ])robably  inevita- 
ble, but  still  there  are  a  number  of  problems  that  will  be  encountered  in 
growing  from  present-day  communications  satellites,  under  1,000  kilo- 
grams to  the  very  grand  and  large  platforms  predicted  for  the  1990's, 
perhaps  10,000  kilograms  or  more. 

First,  there  are  a  number  of  technical  problems  involved  in  the 
interconnection,  mutual  support,  and  prevention  of  interference  be- 
tween and  among  payloads.  These  are  problems  which  engineers  can 
and  are  solving— for  example,  ATS-6,  Intelsat  V,  TDRSS.  In  fact, 
many  of  them  have  been  solved. 

Second,  there  are  technical  problems  involved  in  erecting  and  as- 
sembling large  structures  in  space,  combining  the  payloads  of  several 
orbiters.  NASA  has  several  good  development  programs  in  this  area 
and  expects  to  push  these  through  the  1980's. 

Third,  there  are  institutional  problems.  Who  should  own  and  oper- 
ate geo-platf orms  ?  How  to  get  the  potential  users  of  platforms  to 
work  together  and  to  share  resources?  Fortunately,  Dr.  Del  Smith, 
also  on  our  program  today,  has  been,  and  I  am  sure  will  deal  with  these 
institutional  problems. 

Fourth,  there  are  launch  system  problems.  The  Space  Shuttle  pro- 
gram is  behind  schedule  at  present,  and  there  is  not  an  adequate  upper 
stage  vehicle  under  development  for  large  platforms.  Many  space 
programs,  including  Intelsat,  have  been  planning  on  the  use  of  the 
Shuttle  for  missions  of  the  early  and  mid-1980's.  Due  to  schedule  slip- 
pages, some  of  these  missions  will  have  to  use  more  expensive  conven- 
tional U.S.  vehicles,  such  as  Atlas-Centaur,  or  those  of  other  countries 
such  as  the  ESA  Ariane  vehicle  advertised  as  being  somewhat  less 
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expensive.  This  is  a  significant  problem,  but  one  of  wihich  NASA  is 
well  aware  and  is  working  on  very  hard. 

I  would  certainly  endorse  any  effort  that  can  be  exerted,  or  any 
funds  that  could  be  provided,  to  mantain  or  possibly  improve  the 
Shuttle  schedule. 

The  Shuttle  Orbiter,  as  you  know,  opens  its  bay  doors  and  places 
payloads  into  a  low-Earth  orbit — a  few  hundred  kilometers.  Addi- 
tional rocket  thrust  from  an  upper  stage  is  required  to  go  to  the  geo- 
stationary orbit  altitude  of  35,000  kilometers.  Several  upper  stages 
are  under  development,  but  none  are  adequate  for  the  full  Shuttle 
bay  payload  capability. 

In  order  to  fully  utilize  the  Shuttle,  a  high-performance  upper 
stage  with  low-thrust  capability  is  needed.  Low  thrust  would  enable 
the  Shuttle  to  utilize  its  manned  capability  to  deploy  and  check  out 
the  platform  at  its  antenna  farm  in  low-Earth  orbit.  The  low-thrust 
stage  would  then  gently  transfer  the  deployed  spacecraft  to  its  desired 
location  in  geostationary  orbit. 

It  would  seem  highly  desirable  for  NASA  to  utilize  an  existing  high- 
energy,  low-thrust  upper  stage,  such  as  the  Centaur,  for  transferring 
heavy  spacecraft  from  low  to  geostationary  orbit.  The  Centaur,  if 
used  in  conjmiction  with  the  Shuttle,  could  place  about  4,800  kilo- 
grams into  geostationary  orbit.  That  would  be  a  very  good-sized 
platform — one  that  would  measure  some  90  meters  in  diameter  in  a 
typical  arrayed  configuration.  The  future  potential  for  growth  and 
for  economy  of  such  an  upper  stage  would  be  appreciable. 

Although  some  very  large  geostationary  platforms  have  been  sug- 
gested— and  I  myself  have  written  about  them — it  would  seem  that  the 
first  attempt  at  developing  the  concept  should  involve  an  experimental 
platform  based  upon  only  one  Shuttle  launch.  Such  a  platform  could 
be  large  enough,  say  4,000  kilograms,  to  provide  a  good  test  of  the 
concept  and  a  useful  service,  but  it  would  eliminate  a  need  for  the 
rendezvous  of  two  Orbiters  with  extensive  structural  joining  and  as- 
sembly in  space.  It  would  also  keep  costs  and  institutional  problems  at  a 
minimum. 

Specifically,  I  would  suggest  that  NASA  begin  now  the  definition 
and  development  of  an  experimental  flight  system  for  launch  in  the 
mid-1980's  to  demonstrate  in  space  on  a  single  Shuttle-launched 
platform  the  necessary  technologies,  systems,  and  operational  capabili- 
ties. This  experiment  or  demonstration  system  would  serve  as  a  model 
for  the  operational  geostationary  platforms  which  would  follow. 

Ijet  me  summarize  my  statement.  Mr.  Chairman,  by  saying  that  the 
past  rapid  pace  of  development  of  satellite  communications  should 
continue  with  a  very  bright  and  productive  future.  Business  applica- 
tions should  increase.  Technology  in  this  field  is  advancing  A^ery  rapid- 
ly. That  allows  us  to  predict  larger,  more  complex  spacecraft :  smaller, 
cheaper,  more  adaptable  ground  terminals;  extensive  digital  trans- 
mission svstoms ;  and  an  ever  broader  rancre  of  useful  services. 

I  see  the  geostationary  platform  or  "orbital  antenna  farm"  as  the 
natural  culmination  of  the  growth  in  size  and  complexity  of  space- 
craft, and  I  predict  that  the  introduction  of  this  concept  will  lead  to 
better,  more  cost-effective  services.  Some  technical  and  institutional 
])roblems  lemain,  but  with  a  strong  continuing  development  program. 
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U.S.  leadership  in  this  important  field  will  continue,  and  all  will 

benefit. 

Mr.  FuQUA.  Thank  you  very  much,  Dr.  Edelson,  for  your  comments. 
If  you  could  wait  for  a  few  moments,  we  could  then  proceed  with 
questions. 

Our  next  witness  is  Dr.  Delbert  D.  Smith,  an  Attorney  at  Law,  who 
has  been  before  the  committee  many  times.  We  are  always  happy  to 
welcome  you  back. 

Without  objection,  your  full  remarks  will  be  included  and  you  may 
summarize. 

[The  biographical  sketch  and  prepared  statement  of  Dr.  Delbert  D. 

Smith  are  as  follows :] 

Dk.   Delbert  D.   Smith 

Dr.  Delbert  D.  Smith,  Attorney  at  Law,  received  a  Ph.D.  in  International  Law 
from  Cambridge  University,  Cambridge,  England;  a  J.D.  from  the  University 
oi  Wisconsin;  a  Master's  Degree  in  Political  Science  from  the  University  of 
Wisconsin;  and  the  Diploma  in  Public  International  Law  from  The  Hague 
Academy  of  International  Law,  The  Hague,  The  Netherlands. 

Dr.  Smith,  the  author  of  "International  Telecommunication  Control"  (1969), 
-Communication  via  Satellite:  A  Vision  in  Retrospect"  (1976)  and  "Teleservices 
via  Satellite"  (1978),  has  published  in  American  and  British  legal  periodicals, 
and  is  the  editor  of  Satellite  Communications  magazine.  His  latest  book,  "Space 
Stations :  International  Law  and  Policy,"  will  be  published  in  October  of  this 
year.  He  has  taught  international  law  at  Cambridge  University,  lectured  widely 
on  telecommunications  policy,  and  has  presented  papers  at  nmnerous  profes- 
sional society  conferences.  He  is  presently  working  on  a  book  on  space  policy  for 
the  1980s. 

Statement  of  Dr.  Delbert  D.  Smith,  Attorney  at  Law,  on  International 
Utilization   and  Management  of   Space   Systems 

Mr.  Chairman  and  Members  of  the  Subcommittee,  thank  you  for  the  oppor- 
tunity to  appear  before  you  this  afternoon  to  discuss  the  domestic  and  interna- 
tional utilization  of  large  space  structures.  I  am  concerned  with  directions  and 
routes  with  regard  to  the  implementation  of  teleservices  from  space  stations. 
In  particular,  I  am  concerned  with  the  need  to  consider  the  institutional  arrange- 
ments that  will  be  necessary  to  allow  us  to  reach  the  destination  of  an  operational 
space  station.  That,  together  with  a  determination  of  the  core  teleservices  to  be 
provided  are  issues  basic  to  the  process  of  space  technology  integration. 

As  important  as  the  question  of  destinations  are  questions  of  directions 
and  routes.  A  destination  may  seem  very  desirable,  but  if  there  is  "no  route" 
from  here  to  there  (or  if  we  cannot  find  the  direction  that  sets  us  on  this 
route),  then  the  destination  is  irrelevant. 

—Herman  Kahn,  Toward  the  Year  2000 
As  one  of  the  focal  points  for  Congressional  leadership  in  the  area  of  space 
industrialization,  the  House  Subcommittee  on  Space  Science  and  Applications 
has  long  recognized  the  benefits  that  can  be  derived  from  the  expanded  utiliza- 
tion of  outer  space.'  In  addition,  with  the  advent  of  the  National  Aeronautics 
and  Space  Adm'inistration's  Space  Transportation  System  (STS),  the  sub- 
committee is  aware  that  the  technological  capability  to  develop  wide-scale  benefi- 
cial utilization  of  outer  space  is  present.  Moreover,  the  Subcommittee  is  aware 
that  one  of  the  next  steps  in  translating  the  STS  capability  into  positive  and 
greatly  expanded  beneficial  space  applications  is  the  development  of  large  space 
structures  and  space  platforms." 


1  Among  the  major  space  related  reports  that  describe  the  benefits  which  can  be  derived 
from  outer  space  are :  Space  Industrialization,  Rockwell  International  Space  Division 
(April  14,  1978)  ;  Space  Industrialization  Study.  Science  Applications,  Inc.  (April  15, 
1978)  ;  Federal  Research  and  Development  for  Satellite  Communications,  Space  Applica- 
tions Board,  National  Research  Council  (1977)  and  Practical  Applications  of  Space 
Systems,  Space  Applications  Board,  National  Research  Council  (1975). 

2  The  concept  of  large  space  structures,  and  in  particular  multipurpose  space  platforms 
located  in  geostationary  orbit,  was  presented  to  the  Subcommittee  in  June  1978.  See : 
D.  D.  Smith,  Multipurpose  Space  Platforms  :    Institutional  Alternatives,  pp.  12-18. 
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What  may  not  be  quite  so  apparent  is  that  there  has  been  almost  no  inquiry 
into  the  nature  of  the  institutional  relationships,  both  domestic  and  interna- 
tional which  could  be  involved  in  operational  large  space  structures  and  plat- 
forms'designed  for  space  applications.  This  lack  of  inquiry  is  extremely  unfor- 
tunate because  it  substantially  hinders  progress  towards  implementation  and  the 
development  of  feasibility  studies  and  preliminary  plans  for  large  space  struc- 
tures. A  fundamental  recommendation  to  the  Subcommittee  therefore,  is  that 
there  is  a  need  for  direction  with  regard  to  the  institutional  relationships 
associated  with  space  platforms  and  that  the  Subcommittee  could  provide  this 

leadership.  ^  .    ■,.     ^  j  ..v,  ^ 

In  my  remarks  at  our  panel  session  during  June  of  last  year  I  indicated  that 
one  solution  to  the  problem  of  overcrowding  in  the  geostationary  arc  was  to 
utilize  large  multipurpose  space  platforms  which  also  have  the  benefits  of 
providing  for  economies  of  scale  and  an  increase  in  services.  Further  I  stated : 

"While  the  choice  of  technical  design  is  important,  until  institutional  arrange- 
ments are  made  there  are  likely  to  be  few  commitments  by  users.  Without  ade- 
quate user  support  the  resulting  insuflicient  funds  will  halt  technical  progress. 
Thus,  priority  must  be  given  to  resolving  which  institutional  arrangements  will 
best  serve  technical  development."  ^ 

The  question,  then,  is  how  to  proceed  to  find  the  directions  and  routes  that  will 
lead  to  an  optimum  system  that  will  maximize  benefits  to  u.sers. 

The  balance  of  the  comments  contained  herein  are  offered  with  reference  to 
the  types  of  institutional  considerations  and  directions  which  could  be  consid- 
ered by  the  Subcommittee  as  part  of  its  legislative  leadership  role.  While  emphasis 
is  placed  on  international  cooperation  with  space  stations,  the  primary  concern 
is  with  the  domestic  institutional  structure  because  the  United  States,  by  vir- 
tue of  its  advanced  position  in  the  development  of  outer  space  and  the  STS,  will 
probably  be  the  first  country  to  implement  a  large  space  structure.* 

The  United  States  now  has  a  significant  level  of  private  sector  involvement  in 
numerous  space  applications  and  this  involvement  complicates  the  institutional 
planning  process  and  makes  it  necessary  to  formulate  configurations  which  take 
into  account  both  public  and  private  interests.  Since  in  the  future  it  will  be  desir- 
able to  foster  an  expanded  role  for  the  private  sector  in  space  industrialization,  a 
great  deal  of  consideration  needs  to  be  given  to  how  the  wide  variety  of  interests 
can  be  assimilated  into  space  station  designs.  This  has  posed  a  major  barrier  to 
the  technological  planners  who  are  currently  attempting  to  create  preliminary 
designs  and  feasibility  studies.  Such  activities  involve  institutional  assumptions 
for  factors  such  as  traffic  patterns  and  operational  transitions  from  satellites  to 
space  stations.  Several  large  space  structure  studies  have  been  based  on  institu- 
tional assumptions  which  may  or  may  not  represent  likely  or  even  viable  institu- 
tional configurations.  Thus,  Subcommittee  leadership  in  the  investigation  and 
selection  of  domestic  institutional  alternatives  for  space  stations  could  not  only 
aid  technological  planners,  but  could  hasten  the  development  of  space  stations  and 
the  subsequent  benefits  from  the  expanded  utilization  of  outer  space. 

I.  TIMELINESS 

Consideration  of  the  institutional  questions  cannot  wait.  While  the  advantages 
of  space  platforms  in  providing  permanent  stations  in  outer  space  for  the  conduct 
of  space  applications  ranging  from  remote  sensing  to  materials  processing  is  gen- 
erally known,  in  one  particular  application  area,  satellite  communications,  imple- 
mentation of  space  stations  is  necessary  to  provide  specific  advantages  that  \yill 
be  needed  in  the  near  term.  Among  these  are  advantages  in  terms  of  alleviating 
geostationary  orbital  arc  congestion,  reducing  costs  through  economies  of  scale 
and  providing  advanced  telecommunications  and  teleservices. 


3  International  Space  Activities,  Report  Prepared  by  tlie  Subcommittee  on  Space  Science 
and  Applications  of  the  Committee  on  Science  and  Technology,  U.S.  House  of  Representa- 
tives, 95th  Congress,  2d  session.  November  1977,  p.  42. 

*  Walter  L.  Morgan.  "Global  Satellite  Stations,"  Satellite  Communications  (February 
1979),  pp.  36-37. 
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A.  Orbital  arc  congestion 

Orbital  arc  congestion  can  serve  as  one  example  of  this  urgency.  The  fact  that 
geostationary  orbit  crowding  is  a  world-wide  phenomenon  is  illustrated  in  Figure 
One.  This  figure  depicts  present  and  planned  geostationary  communications  satel- 
lites. Indications  are  that  saturation  of  the  orbital  arc  in  the  4/6  GHz  frequency 
band  (the  outer  ring)  is  nearly  complete  and  the  11-12/14  GHz  band  (the  center 
ring)  is  filling  with  applicants.  The  result  of  this  congestion  for  the  United  States 
can  be  examined  by  assessing  projected  U.S.  telecommunications  traflic  growth 
in  terms  of  satellite  transponder  requirements.  Although  estimates  for  1990  vary, 
ranging  from  a  need  for  450  transponders  to  650  transponders,  what  is  certain  is 
that  there  is  a  rapidly  accelerating  traffic  growth  projection  curve.  The  situation 
is  further  aggravated  when  international  demands  for  orbital  arc  positions  are 
considered.  Space  information  stations  represent  a  technological  means  by  which 
the  capacity  of  the  orbital  arc  can  be  expanded.  This  is  due  to  a  station's  capacity 
for  increased  radiated  power,  large  antennas,  and  spot-beam  techniques  "^  which 
would  allow  a  substantially  higher  transponder  capacity.  The  conclusion  is  that 
orbital  arc  congestion  alone  is  a  strong  driving  factor  leading  towards  the  neces- 
sity of  space  information  stations. 

B.  Teleservices 

Of  prime  importance  is  the  ability  of  space  information  stations  to  deliver  tele- 
services."  This  is  the  objective  of  the  space  information  station  and  should  deter- 

B  Walter  L.  Morgan  and  Burton  I.  Edelson,  "The  OAF  Concept  Extended,"  A  Collection  of 
Technical  Papers,  AIAA  7th  Communications  Satellite  Systems  Conference  (San  Diego, 
April  1978)  p.  123.  .    „  . 

'See  D.  D.  Smith,  Teleservices  Via  Satellite:  Experiments  and  Future  Perspectives 
(SljthofC  and  Noordhoff,  1978). 
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mine  not  only  the  eventual  technological  configuration  but  also  participation  in 
and  benefits  to  be  derived  from  the  system. 

A  new  set  of  visions  has  begun  to  emerge  that  are  based  on  the  NASA 
decade  of  "user"  experimentation  on  the  ATS  and  CTS  satellites  from  1969  to 
1979  which  began  on  an  ad  hoc  and  somewhat  serendiptous  basis  and  continued 
through  a  period  of  gradual  formalization.  These  "user  experiments  have 
explored  and  demonstrated  the  potential  of  space  communications  technology 
and  societal  purposes.  Significant  advances  have  been  achieved  in  these  areas 
and  they  have  accomplished  much  more  than  the  testing  of  a  wide  variety  of 
possible  applications.  They  have  in  fact,  signaled  the  emergence  of  a  new  kind 
of  activity  which  has  been  termed  "teleservices."  They  have  shown  that  space 
systems  and  the  unique  teleservices  which  they  offer  to  mankind  will  make  a 
difference  in  our  lives. 

During  this  experimental  period,  ideas  were  rampant,  but  those  who  took 
their  ideas,  created  experiments,  and  saw  them  through  to  completion  were 
few.  The  early  experiments  had  an  "amateur"  quality  about  them  in  the  posi- 
tive British  sense  of  the  word.  Hardware  was  adopted  for  a  variety  of  pur- 
poses and  concepts  and  systems  were  developed  by  chance  as  often  as  by 
design.  Conceptual  studies  were  undertaken  with  little  knowledge  of  the  effect 
they  would  have  on  a  later  demonstration  program.  Even  legal  and  institu- 
tional issues  were  considered  which  turned  out  to  have  a  significant  effect  on 
the  institutional  cycle  of  the  space  technology  integration  model  and  have  radi- 
cally affected  the  form  of  the  operational  space  system  of  the  1970s. 

What  was  missing  was  a  comprehensive  program  for  communication  satel- 
lite development  in  speculative  service  areas.  Generally,  the  early  experimental 
community  comprised  a  series  of  individuals  and  university-based  groups  who 
proposed  and  undertook  experiments  on  an  individualistic  and  separate  basis. 
However,  there  was  an  undercurrent  of  optimism  with  regard  to  the  potential 
of  the  communication  satellite  as  a  means  of  delivering  worthwhile  services. 

It  is  to  the  lasting  credit  of  NASA  that  throughout  this  early  experimental 
period  they  continued — through  the  OflBce  of  Applications — to  encourage  and 
support  a  wide  variety  of  experiments.  However,  the  early  experimental  pe- 
riod is  over  and  the  experimentation  of  the  1980s  will  take  place  within  the 
framework  of  space  information  stations.  This  optimism  must  be  maintained 
during  the  1980s. 

There  are  lessons  to  be  learned  from  the  user  experiments  in  terms  of  space 
application  and  institutional  accommodations.  It  is  obvious  that  there  will  be 
new  experimentation  but  it  will  emphasize  for  some  time  to  come  improvements 
of,  refinements  of,  and  subtle  variations  in  the  basic  experiments  that  have 
been  completed.  The  basic  experimental  work  has  been  done  and  the  first 
chapter  of  the  larger  story  of  communicating  via  satellite  has  been  written. 
The  question  remains  as  to  whether  we  will  be  able  to  benefit  from  what  we 
have  learned  and  apply  its  basic  principles  and  lessons  to  what  we  must  do  next. 
The  experiments  have  provided  us  with  guidelines  as  to  how  to  structure  in- 
stitutions to  provide  for  a  comprehensive  program  of  teleservices  that  can 
effectively  respond  to  the  technologic  imperative  of  the  1980s.  Thus  the  experi- 
ments can  help  us  find  a  future  perspective  for  the  provision  of  teleservices. 

There  is  an  institutional  cycle  which  for  the  past  ten  years  has  encompassed 
NASA  experimentation  and  within  which  there  is  an  experimentation  imperative 
and  a  technologic  imperative.  As  the  process  of  space  technology  integration  con- 
tinues, decisions  will  need  to  be  made  as  to  the  roles  for  the  government  and  the 
private  sector — the  results  of  which  will  determine  the  form  and  substance  of 
future  space  information  stations. 

Thus  we  need  to  learn  from  the  experimental  period  how  to  structure  future 
experiments  and  how  to  make  a  reality  of  "participatory  technology."  This,  then, 
needs  to  be  reflected  in  the  institutional  options  that  are  being  considered  for  space 
information  stations.  By  considering  these  institutional  options  at  an  early  stage, 
it  is  possible  to  combine  a  consideration  of  an  experimental  format  together  with 
the  provision  of  operational  services. 

There  will  be  new  problems  to  consider  during  the  1980s  with  regard  to  tele- 
services delivery.  The  principle  of  rural  telecommunications  parity  is  one  of  these 
emerging  issiues.  Communications  technology  occupies  a  particularly  significant 
relationship  to  the  general  principle  of  parity  in  that  it  is  a  benefit  that,  since  it  is 
naturally  more  available  to  urban  dwellers,  can  be  provided  to  rural  residents  in 
order  to  produce  parity  ;  and  it  is  also  a  means  by  which  other  urban  benefits  can 
be  brought  to  rural  residents  in  order  to  produce  parity.  Therefore  it  is  a  basic 
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tenet  of  the  general  principle  of  parity  that  the  benelit  of  communications  tech- 
nology be  made  available  to  rural  residents.  Specifically,  the  principle  of  telecom- 
munications parity  holds  that  telecommunications  technology  and  sendees  which 
are  generally  available  to  urban  residents  should  also  be  available  to  all  rural 
residents  on  an  equivalent  basis  in  terms  of  quality  and  rates. 

There  may  be  parallels  between  rural  telecommunications  parity  and  the  com- 
munications problems  of  developing  nations  that  should  be  considered  in  experi- 
mentation on  space  information  stations.  Perhaps  the  unique  communications 
problems  of  the  Pacific  basin  should  be  given  priority  in  future  research  and 
development  efforts.  In  any  event,  the  space  system  that  is  developed  should  be  the 
beneficiary  of  the  reasoned  development  of  a  balanced  strategy  that  considers 
various  opportunities. 

II.    COMPONENT    OWNERSHIP 

During  my  research  concerning  the  various  institutional  alternatives  which  are 
feasible  and' desirable  for  space  information  stations,  it  has  become  apparent  that 
the  component  ownership  concept  is  increasingly  viable.  In  the  United  States,  the 
fact  that  there  are  many  private  sector  companies  already  involved  in  space  com- 
munications precludes  an  institutional  configuration  in  which  the  entire  space 
station  is  owned  and  operated  by  a  single  entity  whether  such  entity  is  govern- 
mental or  private.  Thus,  an  elaboration  of  the  component  ownership  concept 
presented  briefly  during  testimony  over  one  year  ago  before  this  Subcommittee 
may  be  helpful. 

A  space  information  station  will  be  composed  of  component  parts,  modules  and 
systems,  some  of  which  could  be  distinguished  for  ownership  purposes.  The 
component  ownership  concept  classifies  the  types  of  ownership  into  four  cate- 
gories or  groups  as  depicted  in  Figure  Two.  A  particular  entity  could  be  in  one 
or  more  of  the  categories  at  a  given  time. 
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A.  Group  A 

Group  A  involves  ownership,  operation,  management,  and  maintenance  of  the 
station's  frame  together  with  those  systems  that  are  applicable  to  the  entire 
space  station,  such  as  the  power  system,  the  tracking  and  control  system,  the 
interconnection  systems,  and  other  related  systems.  Group  A  may  also  involve 
ownership,  operation,  management,  and  maintenance  of  shared-component  sys- 
tems. For  example,  a  large  30-meter  antenna  designed  to  be  shared  by  several 
users  could  be  owned  by  a  Group  A  entity. 

The  Group  A  entity  would  lease  space  on  board  the  station  at  a  uniform  and 
equitable  rate  to  all  Group  B  entities.  Although  a  question  may  arise  as  to 
variable  rates  for  what  may  be  considered  prime  locations  on  the  space  station, 
such  rates  could  be  fairly  and  practically  offered.  Rates  for  shared-use  systems 
could  similarly  be  uniform  and  equitable  and  based  on  measurable  units  of 
utilization.  The  Group  A  entity  would  serve  as  a  technical  coordinator  between 
all  users  of  the  platform  and  may  possibly  assume  a  role  as  broker  of  the  Group 
B  ownership  rights. 

B.  Group  B 

Group  B  involves  ownership,  operation  and,  possibly,  maintenance  of  in- 
dividual components  or  systems  on  the  station.  These  individual  components  or 
systems  are  referred  to  as  modules,  although  various  modules  may  be  extremely 
different  in  terms  of  size  and  sophistication.  A  module  may  be  a  single  trans- 
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ponder,  a  set  of  transponders  and  computerized  switching  equipment,  or  a  large 
antenna  and  related  equipment. 

Group  B  entities  could  include  a  subsidiary  of  the  Group  A  entity,  one  or  more 
independent  public  or  private  corporations,  or  any  of  the  Group  C  or  Group  D 
entities  The  reason  that  a  separate  subsidiary  would  be  required  of  a  Group  A 
entity  for  module  ownership  is  to  help  protect  against  preferential  treatment 
and  cross-subsidization  for  the  modules  owned  by  the  Group  A  entity  vis-a-vis 
those  belonging  to  others. 

The  Group  B  owners  would  lease  module  capacity  to  users  either  on  a  unit 
of  measure  basis  or  a  proportion  of  module  use  basis.  There  would  be  no 
requirement  that  module  capacity  rates  be  uniform  for  several  reasons.  First, 
there  would  presumably  be  competition  between  module  owners  that  would 
serve  as  an  incentive  to  minimize  the  rates.  Second,  each  module  owner  would 
be  receiving  space  and  services  from  the  Group  A  entity  at  equal  fixed  and 
variable  costs.  Therefore,  due  to  the  use  of  a  variety  of  modules  of  different 
sizes,  sophistication,  efficiency,  and  other  variables,  by  the  Group  B  owners, 
such  differences  would  be  reflected  in  rates  charged  by  these  owners.  Finally, 
any  Group  C  or  D  entity  could  become  a  Group  B  module  owner  if  it  so  desired. 
Group  B  entities  could  also  possibly  engage  in  functions  in  addition  to  owner- 
ship and  operation  of  modules,  including  module  brokerage  and  module 
manufacture. 

C.  Group  C 

Group  C  entities  would  consist  of  service  providers  and  direct  module  users. 
This  category  would  include  most  of  the  present  and  planned  operational  space 
segment  owners,  including  international  and  regional  organizations.  Public 
agencies  or  private  corporations  that  operate  domestic  satellite  communication 
systems  would  also  be  Group  C  entities. 

Group  C  entities  would  have  the  option  to  be  Group  B  owners  if  they  desired 
to  have  direct  ownership  and  control  over  their  space-segment  equipment.  If 
these  options  were  exercised,  the  Group  C  entities  would  be  in  a  very  similar 
situation  to  what  they  are  today  in  that  they  would  have  complete  ownership 
and  control  of  their  space-segment  hardware.  However,  several  of  these  entities 
may  wish  to  lease  their  space-segment  capacity  from  a  Group  B  owner.  In  this 
way  the  Group  C  entity  would  economize  in  overhead  costs  while  taking  advan- 
tage of  economic  rates  offered  by  the  competing  Group  B  owners.  In  addition, 
it  may  be  possible  for  a  Group  B  entity  to  own  and  operate  a  modul-^  that  is 
significantly  larger  than  what  could  be  used  by  a  single  Group  C  entity,  such 
as  a  larger  antenna  and  related  switching  equipment.  In  this  case,  several 
Group  C  entities  could  avail  themselves  of  the  economies  of  scale  inherent  in 
such  shared  use  without  assuming  total  fixed  costs  for  the  module. 

Group  C  entities  that  are  service  providers  would  provide  their  services  on 
a  rate  basis.  Similar  to  the  Group  B  situation,  there  would  be  no  requirement 
to  equalize  rates  between  the  service  providers.  Rates  would  be  different  as  a 
result  of  technical  and  operational  efficiencies  and  capabilities  of  the  service 
providers,  just  as  it  is  with  present-day  satellite  communications  services. 

The  component  ownership  concept  provides  an  institutional  structure  that 
allows  existing  operational  entities  from  all  nations,  as  well  as  international 
organizations,  to  continue  to  provide  their  services  while  each  can  avail  itself 
of  the  favorable  attributes  of  a  space  information  station. 

A  Group  C  entity  could  operate  systems  that  involved  its  own  ownership  of 
ground  terminals,  its  customers'  ownership  of  ground  terminals,  and/or  inter- 
connection between  its  space  segment  and  those  of  a  competitor  for  particular 
.services. 

D.  Group  D  • 

Group  D  represents  end  users  that  include  public  agencies,  private  corpora- 
tions or  organizations,  and  individuals.  Although  Group  D  entities  may  have 
Group  B  or  C  owner.ship  for  a  particular  system,  such  as  the  case  of  a  public- 
service  satellite  organization  that  may  choose  to  operate  a  small  module,  or  a 
corporation  that  chooses  to  operate  its  own  in-house  teleconference  system, 
such  occurrences  would  be  atypical.  Normally,  Group  D  entities  would  provide 
the  revenue  base  that  would  support  the  systems  and  entities  involved  with 
the  space  information  station. 
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III.    IMPLEMENTATION    OF    SPACE    INFORMATION    STATIONS 

With  an  understanding  that  the  timely  implementation  of  space  information 
stations  is  urgent,  and  that  all  existing  entities  could  have  a  role,  through  the 
component  ownership  concept,  in  operational  stations,  the  question  becomes  how 
the  federal  government  could  spur  the  development  process.  The  essential  tech- 
nology to  be  developed  relates  to  the  station's  frame  and  communications  switch 
which  would  eventually  be  owned  and  operated  by  the  Group  A  entity. 

There  are  several  alternatives  for  the  composition  of  the  entity  which  could 
serve  as  the  Group  A  frame  owner.  It  is  possible  for  a  federal  agency  to  assume 
this  responsibility.  For  example,  as  an  extension  of  its  space  transportation 
involvement,  NASA  could  be  granted  a  mandate  to  maintain  the  space  station 
frame.  This  would  facilitate  the  experimental  development  and  the  operational 
transition  of  a  space  information  station. 

Alternatively,  the  Group  A  entity  could  be  a  private  sector  corporation  or 
consortium  of  corporations.  During  last  year's  hearings,  the  private  sector  alter- 
native for  frame  ownership  was  utilized  in  the  "Americas  Platform"  institutional 
configuration  which  was  intended  for  a  regional  geostationary  multipurpose 
platform.'  In  that  plan  the  platform  corporation,  referred  to  as  Platco,  would 
have  been  overseen  by  a  federal  regulatory  agency  to  ensure  that  public  needs 
would  be  met  and  international  cooperation  would  be  accomplished.  The  signifi- 
cant need  today  is  not  so  much  the  identification  of  the  types  of  institutional 
alternatives  that  could  be  selected,  but  rather  a  selection  of  an  alternative  so 
that  implementation  of  at  least  the  first  space  station  could  commence. 

Subsequent  to  the  Subcommittee  hearings  in  June,  1978,  an  innovative  institu- 
tional entity  referred  to  as  the  Space  Industrialization  Corporation,  was  described 
in  legislation  introduced  by  Representative  Fuqua  (D-Fla.).*  The  concept  of  a 
federal  corporation  established  in  conjunction  with  a  trust  fund  to  administer 
and  allocate  federal  funds  for  the  purpose  of  encouraging  and  assisting  space 
manufacturing  by  the  private  sector  is  very  beneficial.  The  conversion  of  the 
federal  corporation  to  a  private  corporation  at  such  time  as  the  enterprise  is 
financially  stable  represents  a  miique  plan  that  has  many  desirable  attributes, 
not  the  feast  of  which  is  a  demonstration  that  operational  systems  publicly 
develoi>ed  can  effectively  transition  to  the  private  sector. 

While  the  institutional  configuration  of  the  Space  Industrialization  (SI) 
Corporation  concept  appears  workable  from  the  perspective  of  an  appropriate 
configuration  to  promote,  transfer  and  integrate  technology  within  the  private 
sector,  it  may  be  possible  to  expand  its  mandate  to  encompass  space  information 
stations.  Although  the  corporation's  mandate  is  subject  to  interpretation,  it 
appeared  that  the  SI  Corporation  was  primarily  intended  to  faciliate  space 
manufacturing.®  Thus,  the  urgency  for  creation  of  the  SI  Corporation  is  directly 
proportional  to  the  urgency  of  implementing  manufacturing  processes  in  space, 
the  implication  being  that  to  the  extent  space  manufacturing  is  not  seen  as 
urgent,  there  will  be  a  delay  in  the  creation  of  this  worthw^hile  entity. 

However,  if  the  mandate  of  the  SI  Corporation  was  expanded  to  include  the 
encouragement  and  development  of  space  information  stations,  there  might  be 
a  significantly  greater  interest  in  early  implementation  of  the  SI  Corporation 
concept.  Space  stations  are  a  technological  concept  in  need  of  an  institutional 
configuration  and  the  SI  Corporation  is  a  unique  and  viable  institutional  alter- 
native in  need  of  an  urgent  mandate.  The  linkage  of  these  two  concepts  could 
be  functional  and  desirable. 

Specifically,  the  SI  Corporation  would  facilitate  a  relationship  with  NASA 
(as  contemplated  in  Sec.  102(k) ),  and  private  sector  users  such  that  the  NASA 
developed  large  space  structure  technology  could  be  combined  with  the  modules, 
both  experimental  and  operational,  of  participating  private  entities.  In  addi- 
tion, the  Group  A  ownership  could  reside  in  the  SI  Corporation  or  in  a  con- 
sortium which  the  SI  Cori)oration  would  help  form.  In  the  context  of  the  develop- 
ment and  sharing  of  large  space  structure  technology,  space  manufacturing 
could  be  encouraged  as  w^ell. 


^  Smith,  supra  note  2.  pp.  31-32. 

«  Space  Industrialization  Act  of  1978.  95th  Congress,  2d  session.  H.R.  14297. 

»95th  Congress,  2d  session,  H.R.  142i97,  Section  2(c)  (11)  and  (12). 
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With  the  urgency  and  desirability  for  implementing  space  information  sta- 
tions and  the  fact  that  the  SI  Corporation  concept  has  been  discussed  during 
previous  hearings,  it  would  seem  possible  to  expand  the  SI  Corporation  concept. 
This  would  serve  to  clarify  the  institutional  questions  associated  with  space 
stations.  The  private  sector  entities  already  involved  in  space,  and  those  that 
may  become  involved  in  the  future,  would  benefit  by  the  adoption  of  the  com- 
ponent ownership  concept  and  the  development  of  a  space  station  frame  by  the 
SI  Corporation. 

IV.    INTEENATIONAL   INVOLVEMENT 

The  implementation  of  space  information  stations  represents  a  significant 
opportunity  for  all  nations  to  enjoy  greater  benefits  from  simce  applications. 
During  the  hearings  this  past  Jmie  an  institutional  model  was  presented  which 
could  be  used  as  the  basis  for  an  operational  ownership  configuration.  Of  pri- 
mary significance  is  the  fact  that  the  model  was  regional  in  nature.  The  regional 
organization  was  chosen  to  emphasize  the  fact  that  the  nature  of  simce  informa- 
tion stations  was  not  global,  but  rather  hemispheric  and  that  space  programs 
do  not  have  to  be  global  in  scope  in  order  to  be  labeled  "international." 

The  model,  referred  to  as  the  Americas  Platform,  was  designed  to  ensure  co- 
operation among  the  many  nations  in  the  hemisphere  while  at  the  same  time 
vesting  ownership  of  the  Platform  in  the  nation  which  constructed  it.  An  intri- 
cate infrastructure  of  organizations  was  described  for  the  model  which  are 
still  as  viable  now  as  they  were  then. 

However,  there  are  alternate  approaches  to  international  utilization  of  space 
information  stations.  The  component  ownership  concept  itself  could  provide 
a  means  by  which  foreign  governments,  entities  or  organizations  could  become 
Group  B,  C,  or  D  entities.  Such  organizations  may  even  participate  in  Group  A 
ownership  through  methods  established  by  the  SI  Corporation. 

The  question  of  control  is  important  to  foreign  entities  that  would  partici- 
pate in,  utilize  and  depend  on  a  U.S.  owned  facility  in  space.  The  perception  of 
a  lack  of  control  may  be  a  cause  for  inhibitions  in  the  cooperation  among  the 
nations  and  could  result  in  possible  disputes  over  limited  geostationary  orbital 
arc  resources  needed  for  space  stations.  The  concern  over  control  has  its  basis  in 
a  concern  for  access  to  the  space  facility  and  the  continuity  of  space  services 
which  utilize  the  station.  Thus,  if  a  system  of  international  guarantees  of  access 
could  be  developed,  the  need  for  an  extensive  and  rather  complicated  set  of  in- 
stitutional configurations,  such  as  those  associated  with  the  Americas  Plaform 
model,  may  be  unnecessary. 

The  concept  of  "beneficial  use"  of  space  stations  involves  a  set  of  international 
norms  which  could  serve  to  assure  access  and  continuity  to  foreign  entities 
which  utilize  a  U.S.  owned  space  information  station.  In  the  future  other 
nations  could  develop  the  capability  to  construct  their  own  space  stations,  and 
thus  these  norms  would  become  reciprocal.  Universal  adoption  of  such  norms 
would  allow  those  nations  with  the  capability  to  construct  space  stations  to  do 
so  and  thereby  become  Group  A  owners.  Other  nations  could  be  assured  of  receiv- 
ing the  benefits  from  the  stations  upon  terms  and  conditions  uniformly  applied 
to  all  entities  that  utilize  the  station  in  similar  capacities,  such  as  Group  B 
owners. 

Such  norms,  if  established  through  custom  or  agreement,  would  serve  as  a 
basis  to  assure  equitable  distribution  of  benefits  of  space  stations  to  all  nations 
under  the  component  ownership  concept.  Six  salient  general  norms  are  considered. 

A  primary  norm  would  provide  for  and  encourage  any  capable  nation  or  na- 
tions to  own  and  operate  a  space  station  as  a  Group  A  entity.  Most  nations 
presumably  could  not  construct  their  own  station.  If  such  nations  are  to  receive 
benefits,  space  facilities  must  be  made  available  by  those  nations  capable  of 
providing  them. 

A  second  norm  is  that  of  resource  priority  for  space  stations,  since  these 
structures  promise  service  capability  for  a  vastly  greater  number  of  users  than 
conventional  satellites.  For  example,  orbital  priority  should  be  granted  to  space 
information  stations  over  single-purpose  communications  satellites.  In  addition, 
spectrum  priorities  should  be  acknowledgetl  for  space  information  stations  by 
such  bodies  as  the  International  Telecommunications  Union. 

Another  essential  norm  is  that  of  the  right  of  participation  of  each  nation  as 
a  Group  B,  C,  or  D  entity.  Further,  various  nations  could  participate  in  one  or 
more  of  these  groups  at  the  same  time.  National  participation  could  be  through 
one  or  more  government  agencies  or  through  one  or  more  private  sector  entities. 
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A  fourth  norm  involves  the  assurance  that  rates,  services,  and  related  matters 
would  be  available  to  all  Group  B  entities  on  an  equivalent  basis.  It  would  be 
necessary  to  create  a  detailed  body  of  rules,  standards,  and  regulations  as  a  guide 
to  the  establishment  of  this  norm.  This  would  include  rates  based  on  an  equitable 
apportionment  of  fixed  and  variable  costs  by  the  Group  A  entity  or  entities.  A 
part  of  this  norm  would  be  the  requirement  that  the  rates  have  a  relationship 
to  the  cost  of  providing  services. 

A  fifth  norm  would  require  that  service  policies  be  established  that  would 
ensure  to  all  nations  in  a  region  that  competitive  modules  and/or  services  would 
be  available  to  each  nation.  This  may  have  to  be  accomplished  through  financial 
assistance  programs  designed  to  provide  services  to  those  nations  that  may  have 
difficulty  dedicating  sufficient  capital  or  assuring  sufficient  utilization  to  encour- 
age provision  of  services  that  may  otherwise  not  be  available. 

Finally,  a  system  designed  to  encourage  the  optimal  level  of  modules  placed 
on  a  platform  should  be  developed.  For  example,  it  may  only  be  economically 
justifiable  for  several  nations  to  be  Group  D  entities,  although  for  reasons  of 
national  security,  prestige,  concern  over  reliability,  assurance  of  service  con- 
tinuity, and  technological  trade  secret  safeguards,  such  nations  may  wish  to  be 
Group  B  or  C  entities.  Although  this  is  their  right  under  the  third  norm,  and 
this  right  should  be  effectuated  under  the  fifth  norm,  it  can  be  anticipated  that 
exercise  of  this  right  by  a  large  number  of  nations  may  cause  a  proliferation  of 
modules,  the  result  of  which  would  be  wasted  module  capacity,  inefficiency,  and 
higher  rates  and  costs.  Therefore,  the  system  should  be  designed  to  review  and 
encourage  an  optimal  level  of  shared  use,  and  nations  could  voluntarily  follow 
recommendations  generated  by  the  system. 

V.     CONCLUSION 

As  stated  earlier,  while  the  technological  barriers  can  be  overcome  relatively 
quickly,  the  institutional  questions  pose  a  substantial  barrier  to  the  implemen- 
tation of  space  stations.^"  It  will  continue  to  pose  a  substantial  barrier  unless 
leadership  is  shown  in  providing  direction  for  the  institutional  forms  that  will 
be  used  in  the  initial  space  information  station  development. 

The  component  ownership  concept,  together  with  the  suggested  international 
norms,  would  provide  a  basis  for  the  entities  and  nations  which  are  already  in- 
volved in  space  activities  to  continue  to  do  so  while  taking  advantage  of  the 
beneficial  attributes  of  space  information  stations.  In  addition,  enlarging  the 
mandate  of  the  Space  Industrialization  Corporation  to  provide  a  focal  point  for 
analyzing  and  promoting  definite  institutional  plans  will  greatly  aid  in  the 
timely  domestic  development  of  space  information  stations  and  provide  the  op- 
portunity for  international  cooperation  in  such  stations  as  well. 

STATEMENT  OF  DR.  DELBERT  D.  SMITH,  ATTORNEY  AT  LAW 

Dr.  Smith.  Thank  you  very  much,  Mr.  Chairman. 

Mr.  Chairman  and  members  of  the  subcommittee,  I  would  like  to 
summarize  my  remarks  and  have  the  full  statement  submitted. 

I  would  like  to  thank  you  very  much,  for  the  opportunity  to  appear 
before  you  this  afternoon  to  discuss  the  domestic  and  international 
utilization  of  large  space  structures,  I  am  very  much  concerned  with 
directions  and  routes  with  regard  to  the  implementation  of  teleservices 
from  space  stations ;  the  services  that  can  be  provided  with  technology 
that  will  benefit  the  people. 

In  particular,  I  am  concerned  with  the  need  to  consider  the  institu- 
tional arrangements  that  will  be  necessary  to  allow  us  to  reach  the  des- 
tination of  an  operational  space  station  that  will  have  benefit  to 
U.S.  citizens.  This,  together  with  a  determination  of  the  core  tele- 
services  to  be  provided  are  issues  basic  to  the  process  of  space  tech- 
nology integration. 


10  See  D.  D.  Smith,  Space  Stations :    International  Law  and  Policy    (Westview  Press, 
19T9). 
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It  seems  to  me  that  there  is  a  ^reat  concern  over  the  technological 
capability  to  develop  a  space  information  station  or  a  large  space 
structure,  but  very  little  research  into  the  nature  of  the  institutional 
relationships,  both  domestic  and  international,  which  could  be  involved 
in  operation  of  large  space  structures  and  platforms  designed  specifi- 
cally for  space  applications.  I  feel  that  this  lack  of  inquiry  is  extremely 
unfortunate  because  it  substantially  hinders  progress  toward  the  im- 
plementation of  large  space  structures. 

Therefore,  let  me  begin  with  a  personal  recommendation  to  the  sub- 
committee ;  there  is  a  need  for  further  direction  with  regard  to  the  in- 
stitutional relationships  associated  with  space  platforms  and  it  is  pos- 
sible that  the  subcommittee  could  provide  this  leadership. 

In  my  remarks  at  our  panel  session  during  June  of  last  year  I  indi- 
cated that  one  solution  to  the  problem  of  overcrowding  in  the  geosta- 
tionary arc  was  to  utilize  large  multipurpose  space  platforms  which 
also  have  the  benefit  of  providing  for  economies  of  scale  and  an  in- 
crease in  services. 

Further,  I  stated: 

While  the  choice  of  technical  design  is  important,  until  institutional  arrange- 
ments are  made,  there  are  likely  to  be  few  commitments  by  users.  Without  ade- 
quate user  support  the  resulting  insuflBcient  funds  will  halt  technical  progress. 
Thus,  priority  must  be  given  to  resolving  which  institutional  arrangements  will 
best  serve  technical  development. 

The  question,  then,  is  how  to  proceed  to  find  the  directions  and 
routes.  What  do  we  do  now  ?  What  do  we  do  during  1980,  and  what 
can  we  do  to  deal  with  institutional  questions  ? 

It  seems  to  me  that  the  major  issue  is  one  of  timeliness.  Without 
repeating  the  statements  I  made  last  year  about  orbital  arc  congestion, 
it  is  apparent  that  at  the  GWARC  there  is  a  serious  question  of  orbital 
arc  congestion.  "^^Hien  one  considers  projections  for  transponder  usage 
into  the  year  1990  which  range  from  450  to  650  equivalent  C  band 
transponder,  it  is  obvious  that  there  is  going  to  be  a  problem  that  may 
only  be  able  to  be  met  by  some  form  of  large  platform  or  large  space 
information  station. 

Even  more  important  than  solving  this  serious  and  basic  problem 
is  the  need  to  consider  what  teleservices  could  be  delivered  from  such 
a  structure  that  would  go  beyond  basic  communications  services  and 
would  build  on  the  decade  of  NASA  experimentation  on  the  ATS  and 
CTS  satellite  from  1969  to  1979.  While  these  experiment  began  in 
a  serendipitous  way,  and  many  of  them  had  a  very  delightful  British 
amateur  quality  about  them,  we  never  saw  the  development  of  a  com- 
prehensive program. 

We  have  a  chance,  I  believe,  during  the  1980's  to  see  the  develop- 
ment of  a  comprehensive  experimental  program  that  could  use  the 
space  information  station  as  one  of  the  basic  technological  tools  to  pro- 
vide a  variety  of  new,  innovative,  and  desirable  teleservices  to  people. 

I  think  it  is  to  the  lasting  credit  of  NASA  that  during  this  decade 
of  experimentation,  the  Office  of  Applications  continued  experiment 
support  in  the  face  of  many  difficulties  and  problems ;  not  the  least  of 
which  was  trying  to  find  a  way  to  fit  the  experimental  program  into 
a  larger  program  that  would  have  the  kinds  of  results  that  would 
allow  technolog}'  transfer  to  take  place  from  the  governmental  and 
experimental  area  to  the  private  sector. 
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I  think  one  of  the  key  questions  diirino-  the  experimental  decade 
was  the  institutional  question  of  detennining-  the  eventual  role  for  the 
Government  and  the  private  sector.  During-  the  coming  decade  I 
would  not  like  to  see  many  of  the  institutional  questions  solved  by 
default.  I  think  it  is  possible  to  do  advance  planning,  and  with  the 
availability  of  the  technical  resources  for  large  space  structures,  this 
could  be  done  in  a  very  comprehensive  and  logical  way. 

The  development  of  space  information  stations  will  give  us  new 
opportunities  for  experimentation.  We  are  beginning  to  see  the  devel- 
opment of  new  telecommunications  issues  that  I  feel  are  very  signifi- 
cant and  have  not  been  dealt  with  to  the  extent  that  they  could  be  in 
conjunction  with  the  development  of  a  large  space  structure  program. 
Of  ]n'imary  importance  is  the  concept  of  mral  telecommunications 
parity.  We  have  begun  to  hear  in  many  quartere  that  basic  and  ex- 
panded telecommunications  services  should  be  available  to  rural  resi- 
dents on  the  basis  of  equivalent  quality  and  rates  with  urban  residents. 
One  of  the  ways  to  accomplish  this  would  be  through  experimentation 
on  large  space  structures,  since  it  would  be  possible  to  get  to  basically 
thin  route  areas  and  the  rural  parts  of  our  country  in  a  cost-elf ective 
and  teclinologically  desirable  way. 

In  addition,  we  have  seen  concern  for  developing  countries  and  the 
potential  for  satellite  experimentation.  It  would  be  possible  through 
a  concept  of  large  space  structures  to  provide  for  experimentation  and 
eventually  operational  services  for  developing  countries  and  widely 
dispersed  geographic  areas.  One  example  of  such  an  area  is  the  Pa- 
cific basin.  At  the  present  time  there  is  much  concern  in  the  Pacific 
basin  over  the  development  of  a  regional  satellite  system  and  the  for- 
mation of  a  Pacific  Telecommunications  Council. 

While  it  is  easy  to  talk  about  the  potential  for  teleservice  delivery 
via  a  space  station,  when  you  get  to  the  point  of  actual  operation,  these 
are  difficult  questions  of  ownership,  management,  and  control.  I  think 
thait  one  way  to  deal  with  the  institutional  problems  of  space  informa- 
tion stations  is  to  separate  out  platform  ownership  from  module 
ownership,  management  and  control  and  to  do  this  by  means  of  a 
component  ownership  concept.  For  purposes  of  discussion  and  debate, 
I  have  divided  these  ownership  component  sections  into  four  groups : 
A,B,C,andD. 

It  seems  to  me  that  by  developing  institutional  arrangements  for 
each  group  rather  than  trying  to  deal  with  the  spa^-e  information  sta- 
tion as  a  whole,  it  would  be  possible  to  rationally  consider  various  in- 
stitutional options  in  a  near-term  stituation. 

Group  A  I  have  configured  as  the  organization,  either  public  or  pri- 
vate, that  would  be  involved  in  frame  ownership  and  operation.  Group 
A  would  be  involved  with  the  shared  systems,  with  power  supplies, 
with  the  structure  itself.  I  believe  you  will  find  that  the  private  sector 
corporations  and  governmental  entities  that  are  concerned  with  frame 
ownership  will  be  quite  different  from  those  that  are  concerned  with 
module  ownership  and  control. 

Group  B  I  have  designated  as  the  group  concerned  wdth  ownership 

of  the  components.  I  suspect  that  there  is  going  to  be  within  the  private 

sector  a  differentiation  between  those  companies  in  group  B  w^ho  would 

be  interested  in  owning  components  and  then  leasing  modules  to  users 

on  a  whole  or  partial  basis  for  use  in  the  delivery  of  teleservices  or 
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communications  services  and  those  in  group  C  that  would  be  the  service 
providers  and  the  direct  module  users.  I  think  we  will  see  the  develop- 
ment of  a  wide  variety  of  leasing  arrangements  with  group  B  and 
group  C  component  owners. 

Finally,  group  D  comprises  the  end  users,  but  is  actually  a  new 
category  of  end  user  because  with  the  large  platform  and  the  ability  for 
a  large  number  of  modules  to  be  put  onto  the  platform,  we  will  see  a 
wide  variety  of  small  users  who  will  lease  parts  of  a  module  and  will 
provide  innovative  and  creative  telecommunications  servicer.  Ex- 
amples of  these,  include  services  to  rural  areas,  to  developing  countries, 
or  to  other  smaller  segments  of  the  communications  market  in  a  way 
that  is  not  possible  now,  since  involvement  with  single  purpose  satel- 
lites means  committing  many  millions  of  dollars  to  a  launch  and  main- 
tenance of  the  satellite. 

In  terms  of  implementation  and  institutional  options  for  large  space 
structures  for  the  platform  ownership  itself,  I  see  an  immediate  role 
for  NASA  in  the  development  of  an  experimental  platform,  together 
with  the  involvement  of  private  sector  companies,  or  possibly  a  consor- 
tium of  private  sector  companies.  In  fact,  in  one  of  the  institutional 
plans  that  has  been  developed,  a  suggestion  has  been  made  that  a  re- 
gional system  could  be  developed  involving  a  U.S.  Domestic  Platfomi 
Corporation  with  participation  in  module  ownership  by  foreign  en- 
tities. 

One  of  the  interesting  ways  that  the  institutional  issues  with  regard 
to  large  space  structures  could  be  considered  is  through  a  suggestion 
that  I  am  making  toward  an  enlargement  of  the  Space  Industrializa- 
tion Corporation.  At  this  point  this  is  just  an  idea  that  might  work 
within  the  context  of  the  space  industrialization  bill.  It  seems  to  me 
that  within  the  basic  concept  as  it  has  been  developed,  it  would  be  pos- 
sible to  expand  the  mandate  of  the  Space  Industrialization  Corpora- 
tion so  that  it  could  be  given  a  near-term  mandate  to  become  involved 
with  the  development  of  a  space  information  station. 

It  is  my  thought  that  this  involvement  would  come  well  before  mate- 
rials processing  and  some  of  the  other  space  applications  and  would 
allow  us  to  solve  one  of  the  difficult  institutional  questions  we  are  fac- 
ing. On  the  one  hand,  we  have  NASA,  and  on  the  other  hand,  we 
have  the  private  sector,  who  are  also  beginning  to  study  space  informa- 
tion platforms.  Some  one,  some  group,  some  entity  could  bring  them 
together  in  a  joint  venture  activity,  and  in  the  process  create  the 
circumstances  where  there  can  be  cooperation  rather  than  confronta- 
tion between  the  public  and  the  private  sectors. 

It  seems  to  me  that  the  time  frame  for  this  activity  is  early  in  the 
1980's  and,  therefore,  would  be  one  of  the  activities  that  could  be 
undertaken  by  the  Space  Industrialization  Corporation  in  the  near 
term  that  would  benefit  both  the  development  of  platforms,  and  pos- 
sibly provide  an  early  base  for  the  Space  Industrialization  Corporation 
itself. 

One  of  the  issues  that  we  discussed  during  the  hearings  last  June 
that  is  still  with  us  in  the  case  of  large  space  structures  is  the  issue  of 
international  involvement.  I  feel  very  stronjrly  that  platform  owner- 
ship and  control  of  a  regional  or  a  domestic  platform  should  reside 
within  the  United  States.  I  feel  that  the  component  concept  would 
allow  foreign  participants  to  become  involved  as  group  b,  c,  or  d 


49 

entities.  This  would  require  establishing  an  international  guarantee  of 
access,  but  I  think  this  could  be  done.  The  basis  for  this  international 
guarantee  of  access  ought  to  be  the  concept  of  beneficial  use. 

It  is  not  really  necessary  for  every  nation  to  own  a  platform.  What 
is  important  is  that  they  have  access  to  a  space  service  that  can  provide 
teleservices.  In  that  context  I  have  set  forth  six  international  norms, 
the  goal  of  which  would  be  to  assure  access  and  continuity  to  foreign 
entities  that  would  become  involved  with  and  utilize  U.S.-owned 
platforms. 

The  first  norm  would  be  to  encourage  group  a  ownership  if  possible, 
but  more  important  to  encourage  beneficial  usage  of  large  space  struc- 
tures and  space  facilities.  The  second  norm  would  provide  orbital 
priority  for  space  information  stations  over  single  purpose  satellites. 
The  third  norm  would  create  a  right  of  participation  for  foreign  en- 
tities as  group  b,  c,  or  cl  participants.  The  fourth  norm  would  create 
an  assurance  of  rates  and  services  and  make  the  services  available  to  all 
group  b  entities  on  an  equivalent  basis.  The  fifth  norm  would  provide 
competitive  modules  and/or  services  and  make  them  available  to  each 
nation  or  region  and,  if  necessary,  would  provide  for  appropriate 
financial  aid  programs  through  the  appropriate  domestic  and  interna- 
tional entities.  The  sixth  norm  would  provide  a  system  that  would  be 
designed  to  review  and  encourage  an  optimal  level  of  shared  use. 

In  conclusion,  I  feel  very  strongly  that  while  technological  barriers 
can  be  overcome  relatively  quickly,  it  is  going  to  be  the  institutional 
questions,  both  domestic  and  international,  that  will  pose  a  substantial 
barrier  to  the  implementation  of  space  stations.  It  will  continue  to  pose 
a  substantial  barrier  ujiless  leadership  is  shown  in  providing  direction 
for  the  institutional  forms  that  will  be  used  in  initial  space  informa- 
tion station  development. 

The  component  ownership  concept  that  I  have  briefly  outlined  to- 
gether with  the  suggested  international  norms  would  provide  such  a 
basis  for  the  entities  and  nations  that  are  already  involved  in  space 
activities  to  continue  to  be  involved,  while  taking  advantage  of  the 
beneficial  attributes  of  space  information  stations. 

In  addition,  enlarging  the  mandate  of  the  Space  Industrialization 
Corporation  to  provide  a  focal  point  for  analyzing  and  promoting 
definite  institutional  plans  will  greatly  aid  in  the  timely  domestic 
development  of  space  information  stations  and  provide  the  opportu- 
nity for  international  cooperation  in  the  use  of  such  stations,  as  well. 

Tliank  you  very  much. 

Mr.  FuQUA.  Thank  you  very  much.  We  appreciate  your  very  inform- 
ative and  enlightening  comments  about  some  areas  of  interest  that  we 
certainly  have. 

I  would  like  to  invite  the  previous  witnesses  to  join  Dr.  Smith  at  the 
table.  We  do  have  some  questions. 

Dr.  Edelson,  you  mentioned  that  some  of  the  technical  and  institu- 
tional problems  will  have  to  be  solved  before  the  implementation  of  an 
orbital  antenna  farm.  Could  you  elaborate  on  that  ? 

Dr.  Edelson.  Yes,  Mr.  Chairman.  I  would  be  glad  to. 

I  think  there  are  at  least  two  types  of  technical  problems  involved 
with  the  platform  itself.  One  would  be  the  problems  of  mounting  multi- 
ple missions  and  pavloads  on  a  platform,  the  interference  of  one  pay- 
load  with  another,  the  incorporation  of  different  missions  on  the  same 
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antenna  system,  and  the  ability  to  provide  the  necessary  stabilization 
and  other  housekeeping  functions. 

Those  are  the  kinds  of  problems  that  space  technologists  and  engi- 
neers can  solve.  Some  are  quite  difficult  problems  of  radio  frequency 
interference,  one  mission  with  another  or  one  band  of  frequency  with 
another,  problems  of  very  precise  stabilization  and  pointing  of  antenna 
systems  and  so  on.  But  those  problems  are  amenable  to  engineering 
solutions. 

There  is  another  technical  problem  involved  in  the  assembly  and 
control  of  very  large  structures  in  space  which  requires  development 
work.  We  simply  have  not  had  previously  the  experience  in  building 
structures  in  space,  assembling  beams,  erecting  very  large  antenna  sys- 
tems, providing  and  distributing  power  and  solving  the  rather  interest- 
ing problem  of  thermal  distortion  of  very  large  structures.  NASA  has 
a  number  of  development  projects  underway  in  this  area,  particularly 
at  the  Huntsville  Center. 

There  are,  as  I  mentioned,  several  good  projects  and  no  obvious 
technical  barriers  to  success.  I  think  they  will  be  solved  through  the 
1980's  by  the  process  of  engineers  with  experience  working  together 
with  the  systems. 

The  institutional  problems  I  can  do  no  more  than  identify.  Del 
Smith,  I  think,  has  addressed  them  in  some  detail.  I  identify  them 
simply  as  problems  involving  the  ownership  and  operation  of  the 
platforms,  who  owns  them  and  who  pays  for  them,  who  operates 
them,  who  receives  the  profits  from  the  operation  or  bears  the  loss 
for  their  lack  of  performance,  if  that  is  the  case. 

I  am  not  qualified  or  eager  to  address  those  problems  myself,  but  I 
am  sure  Del  Smith  is  both  eager  and  willing. 

I  did  mention  a  problem  that  I  think  does  deserve  the  attention 
of  this  committee,  and  that  is  the  problems  having  to  do  with  the 
programing  and  scheduling  of  launch  vehicles.  If  we  are  ever  to 
have  geostationary  platforms,  we  must  have  the  capability  of  placing 
them  in  orbit,  and  the  Shuttle  program,  though  somewhat  behind 
schedule  todav,  eventually  will  be  able  to  place  platforms  in  low 
Earth  orbit.  We  do  not  yet  have  a  good  capability,  nor  do  we  have  a 
planned  program  in  our  space  technology-  arsenal  for  lifting  deployed, 
large  svstems  from  low  Earth  orbit,  n  few  hundred  kilometers,  to  the 
geostationary  orbit  which  is  35,800  kilometers  and  orienting,  pointing 
and  maintaining  the  platfonn  in  orbit  for  very  long-  periods  of  time, 
two  decades  or  even  longer.  I  would  like  to  see  NASA  undertake  a 
development  ]:)roofram  leading  to  the  capabilities  to  make  operational 
use  of  these  platforms  feasible  in  the  1990's. 

Mr.  Fltppo.  Thank  you  very  much. 

Do  you  believe  the  present  NASA  efforts  in  the  development  of 
an  OTV  are  adequate? 

Dr.  Edelsox.  I  think  they  are  not  adequate.  You  are  talking  about 
an  orbital  transfer  vehicle, "and  that  is  essentially  Avhat  I  was  speak- 
ing of  when  I  mentioned  raising  from  the  low  Earth  orbit,  which  the 
specialists  familiarly  call  "LEO."  So  what  vou  need  is  a  LEO  to  GEO 
capability. 

We  do  not  have  an  adequate  orbital  transfer  vehicle,  OTV,  today. 
You  may  have  heard  of  what  is  known  as  "SSHS-A"  and  one 
called  "SSITS-D."  These  are  spinning  upper  stages  which  are  ap- 
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proximately  equivalent,  respectively,  to  the  Atlas-Centaur  and  Thor- 
Delta.  These  two  stages,  SSUS-A  and  SSUS-D. 

They  are  equivalent  to  the  Atlas- Centaur  and  the  Thor-Delta  and 
they  are  known  as  the  A  and  D,  and  they  are  approximately  equivalent 
to  those,  and  in  no  way  capable  of  placing  a  large  body  stabilized  space- 
craft in  geostationary  orbit. 

There  is  the  so-called  lUS  or  inertial  upper  stage  which  is  a  solid 
propellant  unit  under  development  by  the  Air  Force,  which  simply 
is  not  adequate  in  weight  capability.  It  is  much  too  rough  a  ride  as 
the  solid  propellant  nonnally  gives.  It  is  too  high  a  G  loading  to 
provide  an  adequate  launch  into  geo-orbit.  So  we  need  something 
else,  and  something  such  as  the  Centaur  upper  stage  launched  from 
the  Shuttle  which  would  be  capable  of  putting  up  a  reasonable  pay- 
load,  4,000  kilograms  or  so. 

Mr.  Flippo.  Thank  you. 

Mr.  Stbfan,  in  June  of  1978  this  committee  held  a  panel  on  inter- 
national space  activities,  and  the  panel  made  some  recommendations 
regarding  cost  reductions  for  an  international  space  activity.  Are  you 
familiar  with  any  of  the  recommendations  and,  if  so,  do  you  think 
any  of  them  would  be  effective  in  reducing  costs  ? 

Mr.  Stofax.  I  am  familiar  with  the  recommendations.  As  I  men- 
tioned earlier  in  the  testimony,  we  are  taking  another  look  at  ways 
to  make  Spacelab  more  economical.  I  think  one  of  the  points  brought 
up  before  was  the  degree  of  integration  of  the  instruments  into  the 
Spacelab  through  the  use  of  central  computers.  The  mission  manage- 
ment aspects  and  the  analytical  and  integration  activities  for  this 
approach  have  become  so  complex  that  they  are  time  consuming  and 
costly. 

We  are  taking  another  look  at  the  Spacelab  concept  to  see  if  we 
can  provide  much  more  autonomy  for  the  experiments  so  they  are 
simple  and  have  plug  in  and  out  type  interfaces,  and  not  so  totally 
integrated  which  would  be  a  much  more  economical  way  to  go.  We 
are  just  starting  a  study  to  see  what  we  can  do  to  make  it  a  more 
economical  operation. 

Mr.  Flippo.  Dr.  Smith,  what  are  some  of  the  various  alternative 
proposals  for  the  development  and  the  ownership  of  multipurposi^ 
platforms  ? 

Dr.  Smith.  One  of  the  major  decisions  that  has  to  be  made  as  one 
considers  the  development  of  a  large  space  platform  is  the  extent  to 
which,  once  you  separate  ownership  of  the  ])laform  from  use  of  the 
modules,  provision  will  be  made  for  foreign  participation.  There  are 
a  number  of  institutional  forms  that  could  be  used.  It  is  possible,  of 
course,  to  configure  the  platform  purely  as  a  U.S.  domestic  platform 
and,  if  there  was  excess  capacity,  to  allow  others  to  use  it  at  the  owners 
discretion. 

Second,  a  regional  or  hemispheric  platform  could  be  developed 
where  at  the  outset,  with  regard  to  the  platform  itself  and  the  modules, 
there  would  be  an  informal  or  formal  relationship  with  other  govern- 
ments, possibly  with  their  financial  participation  as  well.  Then  the 
result  would  be  a  platform  which  would  be  shared  within  an  entire 
hemisphere.  Following  the  establishment  of  the  initial  platform  two, 
three  or  even  four  platforms  could  be  established  with  different  insti- 
tutional bases  for  each  one.  There  could  be  a  Government  platform, 
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which  would  be  completely  or  almost  completely  experimental  in 
nature,  or  it  could  be  involved  both  with  experimental  and  operational 
services,  or  any  variation  thereof.  Domestic  satellite  companies  could 
be  involved  in  platform  operation  as  well  as  telephone  companies, 
CATV  concerns,  or  broadcasting  entities.  Because  there  are  so  many 
institutional  options,  I  feel  consideration  ought  to  be  given  to  their 
attempted  resolution  now  rather  than  by  default  after  the  technology 
is  established. 

Mr.  Flippo.  Could  you  discuss  some  of  the  legal  questions  both 
domestic  and  international  of  the  operation  ? 

Dr.  Smith.  There  are  a  number  of  specific  legal  issues  that  arise  if 
a  platform  is  primarily  owned  and  operated  by  the  United  States. 
There  will,  of  course,  be  questions  of  access  by  foreign  entities  and 
issues  concerning  guarantees  of  access.  In  addition  there  will  be  debate 
as  to  whether  or  not  some  form  of  international  agreement  would  be 
necessary  to  guarantee  a  right  of  access. 

There  will  be  issues  of  privacy  that  will  arise  pertaining  to  the  vari- 
ous communications  uses  to  which  you  put  a  platform.  There  Avill 
also  be  specific  problems  of  military  security  for  large  space  structures. 
This  problem  area  was  discussed  a  year  ago,  in  fact,  when  we  dis- 
cussed some  of  the  specific  international  legal  questions  that  would 
arise  with  regard  to  protection  of  such  a  platform. 

There  are  at  least  seven  or  eight  additional  problems  that  are  not 
solely  related  to  a  platform  that  will  be  magnified  by  large  space  plat- 
forms, but  are  also  present  as  a  part  of  satellite  communications  law 
and  policy  at  the  present  time. 

Mr.  FuQUA.  Del,  on  page  2  down  at  the  bottom  you  mention  the 
fundamental  recommendations  of  this  subcommittee  as  their  need  for 
direction  with  regard  to  institutional  relationships  associated  with 
space  platforms.  Could  you  elaborate  on  that  portion? 

I  realize  some  of  this  may  duplicate  some  questions  that  have  al- 
ready been  asked,  but  it  is  certainly  on  the  minds  of  the  members. 

Dr.  Smith.  I  used  the  phrase  that  there  is  a  need  for  direction  which 
the  subcommittee  could  provide  since  I  feel  very  strongly  that  there 
is  an  appropriate  congressional  role  in  the  development  of  space  tech- 
nology; specifically  when  you  deal  with  institutional  issues.  The  his- 
tory of  the  communications  satellite  and  Earth  resources  satellite  area 
has  indicated  that  many  times  the  institutional  issues  are  not  consid- 
ered until  well  after  the  technology  has  reached  an  operational  stage. 
Thus,  it  seems  to  me  that  a  forum  should  be  ])rovided  for  immediate 
discussion  of  the  institutional  issues.  Whether  or  not  this  is  done  by 
extending  the  mandate  of  the  Space  Industrialization  Corp.,  or  by 
some  other  means  I  would  not  presume  to  say. 

I  simply  felt  that  the  call  for  direction  and  the  substantive  argu- 
ment that  the  direction  ought  to  be  provided  now  is  important  enough 
and  basic  enough  to  put  at  the  outset  of  my  testimony.  The  technique 
or  the  implementing  procedures  would  be  the  ones  that  you  would 
specifically  choose. 

Mr.  FuQUA.  What  type  of  framework  and  institutional  and  man- 
agerial arrangements  are  necessary  ? 

Dr.  Smith.  One  of  the  major  threshold  questions  is  to  decide  the 
role  for  the  Federal  Government  and  the  private  sector.  In  a  way,  it 
is  the  same  kind  of  problem  that  was  faced  in  the  Earth  resources  and 
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meteorological  areas  and  to  some  extent  similar  to  the  one  that  was 
faced  at  an  earlier  time  with  regard  to  the  whole  communicatioiis 
question.  It  is  possible  that  through  the  development  of  an  experi- 
mental platform  there  would  be  such  a  large  Federal  presence  that 
it  would  be  difficult  to  ever  have  a  technology  transfer  or  applica- 
tions transfer  to  the  private  sector. 

If  what  we  are  looking  for  in  the  1980's  is  the  possibility  for  joint 
ventures  between  the  public  and  private  sectors,  I  think  that  possibil- 
ity needs  to  be  considered  at  the  outset. 

Mr.  FuQUA.  How  can  NASA,  which  would  probably  be  the  agency 
involved,  better  incorporate  these  institutional  and  management  ar- 
rangements in  their  future  studies  of  space  information  systems? 

Dr.  Smith.  In  many  numbers  of  ways.  It  is  my  personal  opinion 
that,  within  their  management  structure,  NASA  could  consider  insti- 
tutional questions.  Whether  they  did  it  through  their  General  Coun- 
sel's Office  or  whether  they  did  it  through  any  one  of  a  number  of 
institutional  units  within  NASA,  the  goal  would  be  to  have  them 
focus  on  the  institutional  and  organizational  questions  rather  than 
the  specific  technical  questions.  The  ability  to  do  that  would  either 
have  to  come  from  an  external  mandate  or  from  an  internal  new  direc- 
tion, and  that,  of  course,  would  be  subject  to  the  various  constraints 
NASA  has  in  terms  of  budget,  funding,  et  cetera.  I  would  defer  for 
the  rest  of  that  answer  to  the  NASA  representative  because  I  would 
not  presume  to  speak  to  how  they  could  specifically  accomplish  their 
objective.  However,  it  seems  to  me  the  current  mandate  under  the 
Space  Act  is  certainly  broad  enough  to  accomplish  the  objective. 

Mr.  Stofan.  I  would  have  to  defer  that  question  to  Neil  Hosenball, 
who  will  be  with  you  tomorrow  afternoon. 

Mr.  FuQUA.  Mr.  Wimi  ? 

Mr.  Winn.  Thank  you,  Mr.  Chairman. 

Dr.  Smith,  you  discussed  the  principle  of  telecommunications  parity 
which  says  that  comparable  service  and  rates  should  be  available  to 
both  urban  and  rural  residents.  I  wonder  who  subscribes  to  this  princi- 
ple, or  are  you  saying  that  it  is  a  principle  that  should  be  subscribed 
to? 

Dr.  Smith.  I  believe  it  is  a  principle  that  should  be  subscribed  to. 
I  am  aware  of  the  principle  in  a  slightly  different  context,  and  that 
is  with  regard  to  the  small  rural  telephone  company,  and  the  issues 
that  they  are  facing  as  consideration  is  given  to  the  question  of 
whether  or  not  broadband  services  can  be  provided  to  rural  areas. 
It  is  one  thing  to  say  that  a  rural  area  can  only  have  basic  telephone 
service,  but  not  cable  television  and  other  services.  It  is  quite  another 
thing  to  say  that  there  ought  to  be  parity  between  the  services  that  are 
])rovided  to  urban  and  rural  areas  since  they  use  frequency  space 
which  is  a  national  resource.  The  advantage  of  the  satellite  and  the 
large  space  platform  is  that  television  can  be  provided  to  both  areas. 

But,  again,  the  institutional  threshold  has  to  be  passed  before  you 
get  to  the  technological  delivery  of  the  service.  You  have  to  decide  who 
is  going  to  provide  it.  Are  telephone  companies  going  to  provide  it? 
Are  cable  television  companies  going  to  provide  it?  Rather  than 
separate  that  discussion  from  a  discussion  of  platforms  I  think  the 
issue  of  management  and  control  ought  to  be  researched  in  parallel 
with  the  technological  development. 
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Mr.  Winn.  On  the  first  page  of  your  testimony,  you  comment  on  an 
operational  space  station.  I  am  a  little  confused.  Do  you  consider  a 
space  platform  a  space  station  ? 

Dr.  Smith.  I  do. 

Mr.  Winn.  How  do  you  define  space  station  ? 

Dr.  Smith.  I  started  out  calling  them  large  space  structures,  and 
found  that  there  were  many  reasons  why  that  was  not  necessarily  the 
most  desirable  phrase  to  use.  Then  I  began  to  call  them  space  platforms 
and  I  was  reminded  by  my  technical  friends  that  they  were  not  really 
platforms  either.  They  were  more  than  that.  So  I  began  in  the  writing 
I  have  done  to  call  them  space  stations.  The  basic  definition  of  space 
stations  is  that  they  are  constructed  in  space. 

We  are  getting  very  close  to  space  platforms,  and  I  think  Dr. 
Edelson  might  want  to  comment  in  terms  of  Intelsat  V  and  whether 
or  not  as  multipurpose  satellites  are  developed  you  are  coming  close  to 
platforms.  I  would  consider  that  while  Intelsat  V  may  be  considered  a 
basic  form  of  platform,  the  kinds  of  platforms  I  envision  involve 
communications,  meteorology  and  Earth  resources  all  on  one  con- 
structed platform ;  whether  they  are  manned  or  unmanned  is  another 
issue,  but  they  have  to  be  constructed  in  space  to  fit  the  definition. 

Mr.  Winn.  Would  you  care  to  comment  on  that  ? 

Mr.  Edelson.  I  agree  with  that. 

Mr.  Winn.  I  would  like  to  ask  you,  Dr.  Edelson,  along  these  same 
lines  of  questioning  that  Chairman  Fuqua  asked:  Do  you  envision 
Intelsat  acting  as  the  institution  which  implements  concepts  such  as 
space  platforms,  or  will  it  require  a  separate  institution?  What's  your 
version  ? 

Dr.  Edelson.  In  answer  to  your  question,  I  know  that  Intelsat  has 
expressed  an  interest  in  implementing  the  space  geostationary  plat- 
form concept.  Dr.  Santiago  Astrain  in  his  testimony  before  this  sub- 
committee a  year  ago  stated  that  they  would  like  to  be  instrumental  in 
implementing  and  play  a  role  in  operating  geostationary  platforms. 

In  the  terminology  used  by  Del  Smith,  I  think  that  it  would  make 
them  category  B  participants.  I  feel  a  little  ill  at  ease  using  this  term- 
inology and  trying  to  work  my  way  into  the  institutional  arrange- 
ments, but  I  would  think  that  Intelsat  would  be  interested  in  and  might 
very  well  serve  as  an  agent  or  broker  to  handle  service.  They  would  put 
on  a  geostationary  platform  the  modules  and  components  necessary  to 
provide  the  international  service  for  which  they  are  responsible,  and 
then  might  lease  out  as  they  now  do  some  of  that  capacity  for  domestic 
operators  and  so  on,  who  would  be  the  category  C  operators  that  Del 
was  talking  about. 

I  am  not  sure  I  have  the  categories  right,  but  in  the  Intelsat  context 
the  earth  station  owners  and  operators  for  example  Comsat  in  the 
United  States  and  the  British  Post  Office  in  the  United  Kingdom,  those 
people  would  fit  into  category  D  following  Del's  categorization. 

Mr.  Winn.  I  think  that  helps  clarify  it.  I  have  one  more  question, 
Mr.  Chairman,  and  then  I  will  relinquish  my  time.  This  question  is  of 
Mr.  Stof  an. 

The  date  for  the  first  Spacelab  flight  has  been  delayed  substantially, 
almost  a  year,  and  the  payload  specialists  that  were  brought  onboard 
some  time  ago  for  training  concern  me.  What  are  they  going  to  do  with 
all  of  that  extra  time,  and  what  is  going  to  be  the  cost  impact  of  this 
delay  on  the  training  costs  of  the  whole  program  ? 
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Mr.  Stofan.  Spacelabs  1  and  2  have  been  delayed.  Spacelab  1  has 
been  delayed  about  18  months  and  Spacelab  2  about  16  months.  The 
cost  impact  for  Spacelab  1  and  2  delays  for  the  training,  for  carrying 
the  experimenters  for  a  longer  period  of  time,  has  caused  a  funding 
increase  of  approximately  $11  million  in  fiscal  year  1981.  That  includes 
the  experiments,  the  experimenters,  their  development  time,  and  also 
the  training  of  the  payload  specialists,  and  again,  the  same  group  of 
people  is  going  on  with  more  detailed  training. 

It  is  costing  us  more.  If  you  want  a  further  breakdown,  I  would  have 
to  get  it. 

Mr.  Winn.  I  would  appreciate  it  because  I  really  cannot  visualize 
what  additional  training  they  would  do.  I  could  see  them  spinning  on 
for  another  3  or  4  months  maybe,  but  for  the  additional  time  of  up  to  a 
year,  I  do  not  know  what  they  are  going  to  do.  If  you  could  give  me  a 
breakdown  on  what  additional  training  they  are  going  to  do. 

Mr.  Stofan.  I  will  provide  that. 

Mr.  Winn.  And  a  cost  breakdown. 

Mr.  Stofan.  Yes. 

Mr.  FuQUA.  Dr.  Edelson,  you  have  indicated  that  NASA  should  be- 
gin to  define  and  develop  a  geostationary  space  platform.  What  type 
of  funding  are  you  talking  about  for  fiscal  year  1981  or  the  following 
years  ? 

Dr.  Edelson.  Tha,t  is  a  diiRcult  question  for  me  to  answer,  Mr.  Chair- 
man. NASA  is  embarked  on  a  set  of  design  studies  through  their 
Huntsville  center  to  define  a  geostationary  platform,  consider  candi- 
date missions  and  come  up  with  one  or  several  possible  designs  which 
could  be  launched  from  the  Shuttle  with  a  single  upper  stage  or  with 
multiple  upper  stages. 

In  my  statement  I  suggested  that  NASA  might  wish  to  push  for- 
ward with  a  developmental  model.  It  would  be  launched  with  one 
upper  stage  from  low  Earth  orbit  to  geoorbit.  NASA  could  define 
such  a  program  in  about  1  year  at  a  cost  of  something  like  $1  million 
to  $2  million.  That  is  a  complete  design  effort  of  the  phased  type 
that  NASA  normally  goes  through  before  they  embark  on  a  flight 
program. 

The  net  result  of  that  would  be  an  RFP  to  industry  to  build  such 
a  platform.  Now  I  am  going  to  go  around  your  question  by  saying 
that  actually  to  build  such  a  platform  and  mate  with  an  upper  stage 
and  launch  it  would  cost  several  tens  of  millions  of  dollars.  I  would 
be  reluctant  to  put  a  closer  number  on  it  than  that  at  the  present  time. 

I  am  specifically  talking  about  a  flight  program  that  could  put  a 
geostationary  platform  in  orbit  in  about  1985. 

Mr.  FuQTJA.  What  role  is  there  for  the  private  sector  in  the  develop- 
ment and  design  of  this  program  ? 

Dr.  Edelson.  I  think  the  aerospace  manufacturing  companies  would 
very  likely  serve  as  design  agents  and  would  manufacture  the  plat- 
form to  NASA  specifications. 

Mr.  Ftjqua.  I  am  not  talking  about  a  contract  for  construction  ot 
it,  but  the  planning  definition,  design,  and  development  of 
the  platform. 

Dr.  Edelson.  I  am  sorry,  Mr.  Chairman.  Yes,  since  niany  ot  the 
potential  users  of  the  platform  would  be  from  the  private  sector 
and,  indeed,  not  only  from  the  United  States  but  international  and 


56 

foreign,  a  way  should  be  found  for  them  to  participate  in  the  mission 
analysis  and  definition. 

I  think  that  can  well  be  done  through  a  committee — -I  hate  to  rec- 
ommend it — but  committee  action  and  aggregating  the  user  require- 
ments through  studies  and  other  marketing  techniques. 

Mr.  FuQUA.  Mr.  Brown  ? 

Mr.  Brown.  Thank  you. 

Gentlemen,  I  confess  that  I  am  a  neophyte  in  this  area.  I  am  more  in- 
terested in  just  trying  to  further  my  own  understanding  of  the  com- 
plexities of  this. 

Mr.  Stofan,  I  understand  that  either  this  year  or  in  the  next  fiscal 
year  NASA  is  reentering  the  communications  R.  &  D.  area  that  they 
had  somewhat  gotten  out  of  in  previous  years.  Am  I  correct  in  this? 

Mr.  Stofax.  Yes ;  that  is  correct. 

Mr.  Browx.  What  is  the  nature  of  the  work  that  they  will  be  doing 
in  this  particular  area?  Does  it  involve  geostationary  platforms  or 
what  does  it  involve? 

Mr.  Stofax.  It  involves  long-range  research  and  technology.  We 
talked  with  people  in  Intelsat  and  Comsat  on  what  role  NASA  should 
play  in  the  future  in  the  communications  business,  and  it  is  long- 
range  research  and  technology.  The  geosynchronous  platforms  are 
another  area  that  NASA  is  looking  at  for  future  potential  use. 

Mr.  Browx.  But  that  is  not  considered  to  be  part  of  the  communica- 
tions R.  &  D.  per  se  ? 

Mr.  Stofax^.  No;  it  is  large  space  structures  and  is  being  looked  at 
by  a  different  group,  although  the  communications  group  is  part  of  the 
large  space  platforms  because  that  is  one  of  the  envisioned  usages  for 
the  geosynchi'onous  platform. 

Mr.  Browx'.  The  geosynchronous  communications  satellites  that  we 
now  have  in  operation  are  not  called  platforms.  Those  are  just  geo- 
synchronous communications  satellites. 

Mr.  Stofan.  That  is  right.  We  call  them  satellites,  and  I  guess  there 
is  a  difficulty  here  because  there  is  a  subtle  distinction  between  a  free 
flyer  like  a  satellite  and  a  platform,  and  what  is  the  difference  between 
the  two?  I  guess  we  kind  of  look  at  it  if  it  goes  up  in  the  Shuttle  and 
can  be  tended  by  man,  it  is  called  a  platform,  and  otherwise  it  is  a 
satellite. 

Mr.  Browx.  Do  we  make  some  subtle  distinction  like  being  assembled 
in  space  instead  of  launched  complete  as  a  package? 

Mr.  Stofax.  No. 

Mr.  Browx\  All  right. 

In  connection  with  the  communications  research,  the  long-range 
research  that  you  say  NASA  is  authorized  and  has  money  to  do  again, 
does  that  involve  any  of  these  concepts  of  institutional  arrangements 
which  Dr.  Smith  referred  to?  You  are  not  into  the  institutional  re- 
search end  at  all  ? 

Mr,  Stofax.  No;  it  is  the  basic  technology  that  is  needed  in  the  com- 
munications, not  the  institutional  arrangements. 

Mr.  Browx.  In  some  areas  that  I  am  acquainted  with  research  on 
institutions  is  considered  a  subset  of  other  kinds  of  technologies.  In 
other  words,  new  kinds  of  institutions  are  considered  social  technol- 
ogies. You  do  not  look  at  it  that  way  in  NASA  ? 

Mr.  Stofan.  No,  NASA  is  not  in  the  social  technology  business. 
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Mr.  Browx.  That  poses  an  interesting  problem.  I  happen  to  agree 
with  Dr.  Smith,  as  far  as  I  understand  him,  that  the  major  obstacles 
in  the  next  generation  are  institutional.  If  XASA  does  not  feel  it  has 
a  mandate  to  explore  institutional  arrangements  and  if  Comsat  has 
a  problem  in  this  area  for  various  reasons,  wlio  does  the  institutional 
K.  &  D.  that  is  necessary  in  connection  with  this  new  frontier  of  space 
that  we  are  talking  about  ?  Is  that  left  to  happenstance,  you  might  say  ? 

I  am  thinking  of  some  very  specific  problems.  We  have  the  WARC 
Conference  coming  up  in  the  very  near  future  and  there  is  going  to 
be  a  little  tugging  and  hauling  over  spectrum  allocations  and  geosta- 
tionary orbit  allocations  and  the  solution  to  some  of  these  problems 
might  be  at  least  the  unfolding  of  some  new  institutional  arrange- 
ments that  would  satisfy  the  group  of  77  nations.  For  example,  who 
cannot  vote  with  us  in  the  United  Xations  or  in  WARC?  And,  I  am 
puzzled  to  know  who  is  going  to  do  the  idea  development  and  presen- 
tation that  might  get  us  over  this  hurdle. 

From  what  I  am  told  or  read,  this  WARC  Conference  has  the  pos- 
sibility of  making  allocations  that  may  last  for  another  15  or  20  years, 
and  the  technology  is  going  to  be  way  ahead  of  what  we  can  come  up 
with  in  terms  of  arrangements  next  month. 

Mr.  Stofax.  I  think  in  the  past  it  has  evolved  rather  than  being 
planned  in  the  beginning.  I  would  defer  to  Del  on  that. 

Mr.  Browx.  Dr.  Smith,  would  you  care  to  help  enlighten  me  a 
little  bit  in  this  area  ? 

Dr.  Smith.  I  think  you  have  keyed  in  on  the  most  important  ques- 
tion, not  only  for  the  1980's  but  also  for  the  year  2000.  The  direct 
response  in  terms  of  the  G/WARC  question  to  those  of  us  who  have 
studied  the  ITU  over  the  years,  in  that  in  its  early  years  the  ITU 
was  strictly  a  technical  organization,  and  the  countries  that  came  best 
prepared  to  discuss  technical  issues  usually  went  away  with  what 
they  wanted. 

I  think  we  are  going  to  see  a  completely  different  political  arena 
in  Geneva  during  the  present  GWARC  where  issues  such  as  the  New 
World  Information  Order,  are  a  very  important  part  of  the  agenda. 
While  I  am  not  saying  that  we  cannot  solve  international  political 
problems,  I  am  saying  that  the  ITU  itself  has  developed  much  more 
into  an  international,  political  organization  than  it  has  been  in  the 
past,  and  therefore,  it  is  incumbent  upon  the  United  States,  in  my 
personal  view,  to  deal  as  effectively  as  possible  with  questions  that 
are  both  political  and  technical. 

It  seems  to  me  that  you  have  also  clearly  pointed  out  that  when  it 
comes  to  determining  where  institutional  studies  should  be  conducted— 
where  technology  assessment  should  be  undertaken — that  there  is 
not  a  clearly  defined  location.  The  participatory  technology  discus- 
sions that  take  place  in  universities  many  times  do  not  focus  on  the 
realities  of  the  situation  and  the  need  for  decisionmaking  in  the  near 
term.  However,  technical,  engineering  and  scientific  groups  many 
times  avoid  institutional  issues  because  there  are  no  clearcut  solu- 
tions, and  there  may  be  the  necessity  for  compromise. 

I  believe  that  it  is  possible  to  consider  institutional  issues  within 
the  framework  of  a  space  technology  integration  model.  I  have  de- 
scribed this  model  in  my  book  "Communication  via  Satellite"  and  one 
of  Its  major  premises  is  that  one  can  deal  with  ihe  institutional  issues 
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at  the  same  time  the  technology  is  developing.  I  am  suggesting  that 
it  is  necessary  to  find  a  forum  in  which  discussions  of  institutional 
issues  can  take  place,  and  the  space  technology  integration  model 
can  be  applied. 

Mr.  Brown.  The  ITU  votes  on  the  basis  of  one  nation,  one  vote. 

Dr.  Smith.  Yes;  although  many  decisions  are  reached  through 
consensus. 

Mr.  Brown.  So  if  the  majority  of  the  world's  countries  decided  to 
vote  to  take  the  geostationary  orbit  slots  and  do  something  with  them, 
they  could  do  so  and  it  would  kind  of  leave  us  at  a  disadvantage.  Is 
that  right? 

Dr.  Smith.  It  is  always  possible  that  decision  of  international 
entity  could  have  that  result.  On  the  other  hand,  there  is  a  very  im- 
portant sense  of  mutual  cooperation  present  in  these  international 
discussions.  If  you  want  the  system  to  work,  there  has  to  be  a  certain 
basic  level  of  cooperation.  A  time  may  come  when  political  pressures 
run  so  high,  as  they  did  in  certain  aspects  of  the  Law  of  the  Sea 
Convention  Conferences,  that  basic  cooperative  tenets  are  forgotten. 

I  would  hope  that  this  would  not  occur  at  the  G/WARC  or  at  the 
1982  Plenipotentiary  Conference  that  is  being  planned  by  the  ITU. 

Mr.  Brown.  You  had  some  interesting  comments  in  your  statement 
about  this  business  of  equal  rural  participation.  It  led  me  to  thinking 
of  our  own  early  experience  with  rural  electrification  and  rural  tele- 
phone communication,  in  which  in  order  to  offset  a  situation  where  it 
was  not  profitable  for  private  companies  to  get  into  this  field  or  to 
extend  service  in  an  area,  the  economics  just  did  not  justify  it.  The 
United  States  as  a  matter  of  policy  encouraged  the  formation  of  rural 
electrification  cooperatives  and  rural  telephone  cooperatives  and  pro- 
vided them  with  certain  incentives  in  the  form  of  low-cost  loans. 

Did  you  have  in  mind  or  are  you  suggesting  the  possibility  that 
something  of  this  sort  might  be  done  in  terms  of  space  communications 
and,  more  specifically,  could  something  of  this  sort  be  worked  out  to 
assist  in  meeting  the  needs  of  the  less-developed  countries,  so  they 
could  trade  off  their  rights  to  a  piece  of  spectrum  or  an  orbital  slot 
for  some  additional  assistance  in  technological  development  in  the 
communications  field  to  bring  them  up  to  scratch  with  the  rest  of  the 
world  of  communications  ? 

Dr.  Smith.  The  reason  I  stressed  the  concept  of  beneficial  use 
within  the  context  of  developing  countries  is  that  I  feel  that  a  situa- 
tion could  develop  where  a  developing  covmtry  could  obtain  access 
to  a  domestic  space  communication  system  without  necessarily  having 
ownership  of  a  satellite.  If  the  objective  is  to  benefit  the  people  of  a 
country  and  provide  basic  teleservices,  including  continuing  education, 
rural  health  care,  and  related  ser\dcos,  then  participation  in  a  space 
platform  with  an  emphasis  on  beneficial  use  and  access  to  the  platform 
is  what  is  significant. 

A  plan  for  providing  access  to  a  space  station  for  developing  coun- 
tries could  be  formulated  by  ITSAID  as  a  part  of  its  communication 
program.  Participation  in  a  hemispheric  or  regional  space  platform 
could  be  a  satisfactory  way  for  services  to  be  provided  that  would  fit 
within  the  basic  foreign  policv  interests  of  the  United  States. 

There  is  also  a  parallel  application  of  beneficial  use  to  U.S.  rural 
areas.  My  home  State  is  Wisconsin,  and  we  have  a  large  number  of 
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rural  telephone  companies.  In  a  recent  presentation  to  them,  it  became 
very  clear  to  me  that  the  early  standard  of  basic  telephone  service, 
while  it  was  appropriate  for  many  years,  may  not  be  adequate  during 
the  1980's.  It  may  well  be  that  broadband  services,  including  education, 
rural  medicine  and  business  services,  should  be  provided  to  rural  areas 
on  the  same  basis  they  are  provided  to  urban  areas. 

There  is  only  one  effective  way  at  present  to  do  that  and  that  is  to 
utilize  a  space  system  that  can  deliver  those  services.  It  seems  to  me 
you  have  to  go  beyond  the  basic  telephony  standard  to  one  which  I 
choose  to  call  rural  telecommunication  parity.  If  this  becomes  accepted 
as  an  appropriate  standard,  then  eventually  it  will  transition  into  a 
right  to  telecommunications  parity,  which  I  feel  we  should  be  very 
careful  to  protect. 

Mr.  Brown.  I  am  fascinated  by  this.  It  seems  to  me  there  are  huge 
commercial  opportunities  here  for  various  segments  of  the  private 
enterprise  in  this  scheme  that  you  suggest.  For  example,  if  someone 
would  assume  the  leadership  role  in  solving  these  institutional  pix)b- 
lems,  it  would  open  up  a  whole  panoply  of  opportunity  as,  for  example, 
in  the  Chinese  situation  where  the  first  piece  of  technology  they  seem 
to  want  to  grab  from  us  is  a  satellite  communications  system.  I  know 
from  our  experience  with  the  site  experiment  in  India  and  other  sim- 
ilar situations  that  there  are  huge  markets  there  for  a  global  system 
of  some  sort,  an  institutional  system  to  be  put  into  place. 

You  are  suggesting  that  this  committee  might  have  a  role.  I  would 
be  delighted  if  we  could  have  some  role  in  doing  this,  and  yet  I  do 
not  know  where  to  put  the  pressure  in  order  to  say,  "Look,  this  is  the 
key  element  which  we  need  to  do  something  about.  Let's  get  with  it 
and  do  it." 

I  know  that  at  our  sister  Committee  on  Commerce  when  they  tried 
to  rewrite  the  Communications  Act,  threw  their  hands  up  apparently, 
and  that  was  a  forum  in  which  some  of  these  problems  could  have 
been  addressed,  it  seems  to  me. 

Dr.  Edelson,  do  you  have  some  comments  to  help  the  committee 
develop  a  course  of  action  that  would  solve  some  of  these  problems? 

Dr.  Edelsox.  I  am  not  sure  I  can  say  anything  particularly  helpful, 
Mr.  Brown.  I  am  generally  very  interested  in  the  subject,  and  I  agree 
with  the  comments  that  have  been  made  by  Andy  and  Del  on  this 
subject. 

In  my  own  statement  and  in  answers  to  the  questions,  I  have  tried  to 
point  out  that  there  are  certain  technical  steps  or  development  steps 
that  should  be  taken  if  we  are  ever  to  have  this  capability. 

]\Ir.  Brown.  You  are  talking  here  about  the  technology  of  the  geo- 
stationary platforms  and  launch  vehicles  and  the  rest  of  those  kinds  of 
things  ? 

Dr.  Edelsox.  I  was  at  that  time,  and  I  base  that  on  the  need  and 
desire  to  provide  ever  more  economical  telecomunication  services, 
amonsf  which  are  such  things  as  direct  broadcast  to  the  homes  that 
would  go  a  long  way  to  provide  the  educational  entertainment  and 
other  video  services  that  we  may  wish  to  have  equalized  across  the 
Nation,  but  certain  other  services  such  as  electronic  mail  and  the 
advanced  computer  communications  networks,  electronic  funds  trans- 
fer systems,  and  industrywide  systems  that  will  help  us  get  into  the 
distributed  computational  age  in  which  we  are  plunging. 
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Now,  being  from  the  private  sector  and  a  representative  of  a  com- 
pany that  has  been  very  successful  in  exploiting  advanced  technology 
for  commercial  purposes,  it  is  quite  clear  that  we  and  others  would  be 
delighted  to  employ  the  new  technology  to  provide  new,  high  quality, 
economic  services  of  the  type  we  have  been  discussing,  when  and  if  the 
capability  is  made  available. 

There  are  two  questions  I  cannot  answer :  what  kinds  of  institutional 
arrangements  should  be  made  and  what  the  specific  economics  are, 
I  am  lost  in  that  area. 

Mr.  Brown.  You  have  demonstrated  the  concept  of  the  fact  that  you 
can  lower  costs  as  you  have  over  the  years,  and  that  trend  will  probably 
continue  with  the  services  you  are  providing.  Am  I  correct? 

Dr.  Edelsox.  Yes,  sir.  I  am  proud  to  say  that  we  have  done  a  very 
good  job  in  that. 

Mr.  Brown.  And  you  are  getting  into  some  additional  lines  of  serv- 
ice. I  understand  you  are  into  environmental  monitoring  fairly  heavily 
now,  and  this  is  an  area  which  possibly  can  be  expanded.  You  are  trans- 
mitting monitoring  signals,  water  flow,  and  a  lot  of  things  like  that 
through  some  of  your  satellites,  and  these  can  then  be  used  by  whatever 
user  agencies  are  interested.  You  cannot  get  into  Earth  resource  sens- 
ing, I  presume,  or  other  activities  of  that  sort?  Are  you  limited? 

Dr.  Edelson.  I  do  not  believe  that  we  are  limited.  I  know  internally 
we  have  studied  the  possibility  for  not  only  the  telecommunications 
involved  in  Earth  resource  sensing,  but  in  providing  some  role  in  the 
sensing  itself.  The  reason  we  have  not  entered  this  field  is  it  has  not  up 
to  now  proved  to  be  commercially  profitable. 
Mr.  Brown.  The  market  is  not  there? 
Dr.  Edelson.  That  is  right. 

Mr.  Brown.  But  the  market  in  some  areas  is  developing  quite  rap- 
idly. Like  you  have  SBS  coming  along  in  competition,  if  I  understand 
you  correctively.  Satellite  Business  Systems. 

Dr.  Edelson.  Yes,  sir.  COMSAT  General  a  wholly  owned  subsidiarv 
of  COMSAT  is  a  one-third  owner  of  SBS. 

Mr.  Brown.  What  about  the  services  Western  Union  provides  ?  Are 
they  in  competition  with  you  or  are  they  a  customer  of  yours  ? 

Dr.  Edelson.  Western  Union  throuefh  the  Westar  Svstem  and  RCA 
through  SATCOM  are  domestic  satellite  communications  carriers  and 
are,  to  a  certain  extent,  competitive  in  the  business  that  SBS  will 
address. 

Mr.  Brown.  I  see.  So  SBS,  in  a  sense,  is  sort  of  a  partially  owned 
subsidiary  of  COMSAT  which  is  going  basically  into  the  data  trans- 
mission business.  Is  that  right  ? 

Dr.  Edelon.  Yes.  They  are  competitive  with  Western  Union  and 
RCA  since  they  are  in  the  domestic  satellite  communications  market. 
However.  SBS  is  addressing  a  particular  share  of  that  market. 

Mr.  Brown.  As  I  indicated  to  begin  with,  I  think  mv  que.stions  indi- 
cate my  ignorance  of  many  of  the  details  of  this,  and  vet  the  point  I 
am  trying  to  get  to  is  how  we  integi'ate  these  svstems  within  an  institu- 
tional framework  that  will  allow  their  full  development  in  the  most 
expeditious  and  effe^'tive  way,  and  I  do  not  see  the  answer  to  that. 

Dr.  Edelson.  I  would  really  have  to  take  issue  with  the  fact  that  vou 
do  not  understand  the  problems  in  this  area.  The  fact  that  you  are  pos- 
ing these  very  excellent  and  precise  questions  indicates  you  have  a 
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pretty  good  understanding  of  the  subject.  Your  questions  are,  in  fact, 
very  difficult  ones  which  man}-  of  us  are  gioping  with  and  have  no 
really  good  answers  for  at  the  present  time. 

Mv.  Brown.  Well,  we  are  looking  to  you  for  answers. 

Dr.  Smith,  I  have  not  read  any  of  your  books,  which  is  a  great  loss 
on  my  part.  They  are  readily  available  from  some  friendly  publisher,  I 
presume,  are  they  not  ? 

Dr.  SMrrii.  Yes.  The  first  two  books  are  available  from  the  Sijthoff 
Press. 

Mr.  Brown.  How  about  the  one  coming  out  in  October  ?  Who  is  the 
publisher? 

Dr.  S:ariTH.  That  is  Westview  Press  in  Boulder,  Colo. 

Mr.  Brown.  I  would  like  to  get  a  copy  of  that. 

Are  there  any  further  questions?  Do  au}^  of  the  staff  haA^e  any  fur- 
ther questions? 

]\Ir.  Brown.  Larry,  do  you  haA'e  any  questions  ? 

]Mr.  "Winn.  No.  I  would  just  like  to  point  out  that  this  committee 
will  meet  again  at  10  in  the  morning  for  additional  witnesses,  and  we 
appreciate  you  gentlemen  coming  back.  I  think  you  can  see  the  interest 
that  the  members  of  this  subcommittee  do  have  in  this  subject  matter. 

]Mr.  Brown.  Thank  you  very  much. 

The  subcommittee  will  be  adjourned. 

[Whereupon,  at  4:07  p.m.,  the  subcommittee  adjourned,  to  recon- 
vene at  10  a.m.,  Thursday,  September  6, 1979.] 
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THURSDAY,  SEPTEMBER  6,  1979 

House  of  Representatives, 
Committee  on  Science  and  Technology, 
Subcommittee  on  Space  Science  and  Applications, 

Washington^  B.C. 

The  subcommittee  met,  pursuant  to  notice,  at  10 :23  a.m.,  in  room 
2325,  Rayburn  House  Office  Building',  Hon.  Don  Fuqua,  chairman  of 
the  subcommittee,  and  Hon.  Ronnie  G.  Flippo,  acting-  chairman  of  the 
subcommittee,  presiding. 

Mr.  Fuqua.  The  subcommittee  will  be  in  order. 

We  continue  this  morning  our  hearings  on  international  space  activi- 
ties. The  subcommittee  will  review  the  actions  of  international  orga- 
nizations and  the  effect  of  these  actions  on  future  space  activities,  as 
well  as  on  the  applications  of  space  technology  to  the  needs  of  the 
world. 

The  first  witness  is  Mr.  Glen  Robinson,  who  is  the  chairman  of  the 
U.S.  Delegation  to  the  General  World  Administration  Conference. 
The  second  witness  will  be  Mr.  Neil  Hosenball,  who  is  chairman  of 
the  U.S.  Delegation  to  the  United  Nations  Committee  on  the  Peaceful 
Uses  of  Outer  Space.  Then  we  will  hear  from  the  Honorable  John 
Breaux,  Representative  from  Louisiana.  We're  happy  to  have  Con- 
gressman Breaux  appear  this  morning.  He's  had  very  extensive  ac- 
tivities in  our  Law  of  the  Sea  Conference.  Then  we"ll  hear  from  Mr. 
Leigh  Ratiner,  attorney  representing  tlie  L5  Society,  and  after  Mr. 
Ratiner  we're  pleased  to  have  Mrs.  Eilene  Galloway,  vice  president 
of  the  International  Institute  of  Space  Law  of  the  International  Astro- 
nautical  Federation. 

We'll  be  happy  to  hear  from  you,  Mr.  Robinson,  at  this  time,  and  I 
apologize  for  the  delay. 

[The  prepared  statement  of  Mr.  Robinson  follows :] 

Statement  Glen  O.  Robinson.  Chairman.  U.S.  Delegation  to  the 
1979  World  Administrative  Radio  Conference 

Mr.  Chairman,  Members  of  the  Subcommittee,  I  appreciate  this  opportunity 
to  appear  before  .vou  today  to  discuss  the  1979  World  Administrative  Radio 
Conference  (WARC)  and  its  implications  for  international  space  activities. 

Let  me  begin  by  saying  a  few  general  words  about  the  Conference  itself. 

The  WARC  is  an  activity  of  the  International  Telecommunication  Union 
(ITU),  a  154-member  specialized  agency  of  the  United  Nations  that  promul- 
gates the  international  radio  regulations  and  other  international  standards  for 
telecommunications,  and  generally  promotes  the  improvement  and  rational  use  of 
telecommunications.  The  1979  WARC.  which  convenes  in  Geneva  on  September  24, 
will  review  the  allocation  of  radio  frequencies  throughout  the  world  and  make 
any  modifications  considered  necessary.  It  will  be  the  first  general  conference  in 
twenty  years  with  the  power  to  consider  all  uses  of  the  radio  frequency  spectrum 
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as  well  as  i-elated  technical  and  procedural  provisions,  we  anricipate  that  results 
of  the  1979  WARC  will  influence  the  development  and  use  of  communication- 
electronic  equipment  and  the  pattern  of  national  and  international  radiocom- 
munioations  systems  into  the  next  century. 

I'.S.  objectives  at  tlie  1979  WARC  can  be  summarized  very  briefly  as  follows  : 

To  begin  with,  we  seek  incremental  changes  in  allocations  and  regulatory  pro- 
cedures tailored  to  changing  technology  and  to  new  and  changing  social  and  eco- 
nomic needs.  However,  our  proposals  do  not  seek  radical  change  in  the  overall 
structure  of  the  ITT'  and  its  regulations.  "We  have  viewed  with  great  skepticism 
claims  by  some  that  the  I  TIT  must  be  revolutionized  and  its  regulations  over- 
liauled  in  the  name  of  some  abstract  and  undefined  "New  World  Information 
Order",  about  which  I  will  say  a  bit  more  later.  We  do  not  say  that  there  is  no 
]ieed  or  room  for  improvement.  But  notwithstanding  the  occasional  dissatisfac- 
tion which  has  been  expressed  with  the  ITU,  we  believe  that  this  system  has 
worked,  does  work,  and  can  continue  to  work  to  accommodate  changing  needs  on 
Ihe  part  of  meml)er  nations. 

Another  major  objective  we  seek  is  to  retain  flexibility  both  in  frequency  allo- 
<'ations  and  the  procedures  that  relate  to  them.  In  recent  years  this  principle  of 
iiexibility  has  been  called  into  question.  The  assertion  is  made  that  current  pro- 
'Cedures  favor  developed  country  interests  and  have  had  the  effect  of  preempting 
"developing  ccmntries'  claims  to  the  radio  spectrum.  In  particular  there  is  criticism 
tof  the  system  of  ad  hoc  assignments.  Under  this  system  allocations  are  made  to 
general  services  and  each  administration  notifies  the  ITU  of  its  intended  use  of 
frequencies  as  its  reciuii'ements  dictate.  In  lieu  of  this  system,  a  number  of  admin- 
istrations favor  pre-nxed  allotment  plans  whereby  individual  countries  obtain 
fixed  shares  of  fre(iuency  assignments  in  advance  of  specific  requirements. 

There  is  a  surface  appeal  to  the  idea  of  pre-fixed  allotment  plans  and  in  a  num- 
ber of  eases,  we  have  accepted  the  necessity  of  such  plans — on  a  regional  or  world- 
wide basis — for  certain  services  such  as  terrestrial  broadcasting  and  aeronautical. 
However,  as  a  general  approach  to  frequency  allocations,  we  think  such  plans  can 
be  wasteful  and  inefficient.  Moreover,  despite  some  dissatisfaction  with  the  pres- 
ent method  of  making  assignments,  we  believe  it  provides  adequate  opportunity  to 
those  countries  having  requirements  to  fill  them.  In  fact,  we  know  of  no  cases 
where  countries  have  been  unable  to  meet  their  requirements  because  of  the  pres- 
ent system  of  assignments.  We  are,  however,  sympathetic  with  the  complaint  of 
small  countries  that  the  present  procedures  are  complex  and  costly  for  them.  We 
are  seeking  ways  of  simplifying  existing  procedures  and  assisting  smaller  coun- 
tries that  find  existing  procedures  unduly  burdensome. 

This  last  point  brings  me  to  another  of  our  objectives,  which  is  to  accommodate 
other  countries'  needs  consistent  with  our  own  reipurements.  Beginning  in  1977, 
the  T^S.  lias  engaged  in  extensive  international  consultations  on  WARC  with  a 
view  to  explaining  T'.S.  views  on  the  Confei-ence  and  obtaining  information  on 
foreign  positions  and  requirements.  To  date,  we  have  had  meetings,  on  either  a 
bilateral  or  nmltilateral  basis,  with  over  fifty  c(nuitries  around  the  wcnld.  As  a 
result  of  these  consultations,  we  have  secured  greater  support  for  the  U.S.  pro- 
])osals,  and  at  the  same  time,  we  have  been  able  to  better  understand  the  require- 
ments of  otlier  administrations. 

AVithin  this  set  of  broad  objectives  the  U.S.  has  submitted  extensive  proposals 
to  meet  spectrum  requirements  for  a  wide  variety  of  terrestrial  and  space  serv- 
ices. Since  the  Committee  is  concerned  only  with  space  activities  I  will  confine 
myself  to  those.  I  might  note  in  passing  that  there  is  a  close  interrelationship 
between  many  terrestrial  and  space  services :  insofar  as  the  requirements  of 
a  iiarticular  ojierational  ?<.v*stem  may  require  a  complementary  use  of  both  space 
and  terrestrial  operations.  However,  I  will  comment  only  on  tliose  allooations 
directly  in  support  of  space  activities. 

The  use  of  the  radio  spectrum  in  space  activities  and  the  importance  of  this 
Conference  to  those  activities  is  diflScult  to  describe  briefly.  In  very  general 
terms  I  can  begin  with  the  obvious :  .space  activity  depends  on  the  radio  spec- 
trum. Possibly  you  could  put  a  satellite  into  space  without  radio,  but  without 
radio-based  telemetry,  command  and  control,  you  could  not  do  much  with  it. 
The  use  of  radio  more  than  merely  facilitates  space  activity,  however :  it  is  an 
integral  part  of  the  mission  of  most  current  space  activities.  I  should  explain 
tliat  I  am  here  using  radio  in  its  broadest  sense — in  which  it  embraces  not  only 
conventional  communications  (broadca.sting.  telephony)  but  also  other  "infor- 
mational" activities  such  as  radionavigation,  remote  sensing,  radio  astronomy, 
and  space  research.  In  fact,  it  even  embraces  activities  that  lie  wholly  outside 
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the  fields  of  communicatiou  and  information.  Radio  is  also  used  for  a  variety 
of  purposes  which,  in  ITU  terms,  are  classified  as  Industrial,  Scientific  and 
Medical  (ISM)  services.  Conventionally,  these  have  been  used  for  such  purposes 
as  microwave  cooking,  diathermy,  ultrasonic  heating,  and  like  purposes.  We 
propose  a  new  purpose :  the  transmission  of  solar  energy  from  space  to  earth. 
But  I  am  getting  ahead  of  myself.  Let  me  review  some  of  the  major  space 
services  which  the  Conference  will  affect.  I  will  confine  myself  to  very  summary 
remarks  on  the  major  areas  where  the  U.S.  proposes  allocations  changes. 

BROADCASTING  SATELLITE    SERVICE 

The  broadcast  satellite  service  (BSS)  involves  transmitting  television  or 
aural  radio  signals  to  large  numbers  of  small  earth  terminals — as  small  as  a 
meter  wide,  depending  upon  the  strength  of  the  incoming  satellite  signal.  The 
United  States  pioneered  this  technology  through  NASA  Advanced  Technology 
Satellites  (ATS)  experiments,  most  notably  in  India  in  1975  when  the  ATS-6 
satellite  provided  educational  and  other  public  service  broadcasting  to  over 
2.000  isolated  villages.  Since  that  time  a  number  of  countries  have  indicated  an 
intent  to  develop  satellite  broadcasting  directly  to  home  or  community  antenna 
receivers.  Last  month  Comsat  indicated  its  intent  to  develop  such  a  service  in  the 
U.S.  U.S.  proposals  for  this  service  at  the  WARC  are  generally  designed  to 
strengthen  and  expand  prospects  for  its  use.  They  include: 

Modifications  in  current  regulations  to  permit  aural  bi-oadcasting  from  satel- 
lites in  one  portion  of  the  UHF  band. 

Relaxation  of  technical  restrictions  in  the  2.5  GHz  broadcasting  satellite 
band  to  allow  for  possible  use  of  an  innovative  BSS  technology  designed  for 
large  numbers  of  small  earth  terminals. 

Realignment  of  allocations  at  12  GHz  in  North  and  South  America  to  provide 
for  frequency  separation  between  BSS  and  fixed  satellite  service.  Tiiis  is  the  most 
important  new  element  in  our  BSS  allocation  proposal. 

Provision  for  new  allocation  in  the  "higher"'  parts  of  the  spectrum  to  allow  for 
future  expansion  of  BSS  services. 

The  aural  BSS  allocation  proposal  and  the  proposal  at  2.5  GHz  are  primarily 
aimed  at  the  delivery  of  education,  health  care,  and  other  public  services. 

The  proposal  for  12  GHz,  involving  both  BSS  and  fixed  satellite  services,  is 
controversial  and  important.  The  U.S.  proposal  arises  out  of  decisions  taken  at 
the  1971  AVARC  on  space  matters  and  the  1977  WARC  on  broadcast  satellites. 
Frequencies  in  the  12  GHz  band  were  allocated  to  the  BSS  and  the  fixed  satellite 
service  on  a  co-equal  basis  in  1971  for  Region  2  (North  and  South  America). 
The  1977  WARC  allotted  the  BSS  frequencies  on  the  country-by-country  basis  in 
Regions  1  and  3.  We  opposed  this  action,  but  we  finally  con.sented  to  it  because  its 
application  to  the  Western  Hemisphere  was  deferred  until  a  later  regional  con- 
ference— now  slated  for  1983.  However,  as  part  of  the  compromise,  we  did  agree  to 
an  orbital  arc  segmentation  plan,  the  effect  of  which  is  to  place  severe  constraints 
on  the  use  of  both  broadcast  satellites  and  fixed  satellites  in  the  Western  Hemi- 
sphere. The  U.S.  proposals  for  WARC-79  advocate  removal  of  this  constraint  by 
expanding  the  band  and  separating  the  two  services  into  sub-bands.  The  effect 
would  be  to  expand  by  a  factor  of  at  least  three  the  number  of  )u-oadcast  and  fixed 
satellites  which  could  be  accommodated.  We  place  a  very  high  priority  on  l»eing 
able  to  achieve  this  objective  in  order  to  accommodate  the  diversit.v  of  space 
.services  and  carriers  which  we  expect  in  this  frequency  band  in  the  future. 
We  believe  our  proposal  serves  the  interests  of  all  countries  in  the  Western  Hemi- 
sphere. However,  some  countries,  led  by  Canada.  proix»se  to  put  the  entire  issue 
off  until  19S3. 

FIXED  SATELLITE  SERVICE 

Of  very  great  significance  and  controversy  are  our  proposals  to  accommodate 
growth  in  the  fixed  satellite  service  (FSS)  which  provides  )ioint-to-pnint  com- 
munications via  satellites.  This  service  did  not  exist  at  the  time  of  the  la.'^t  gen-r.-il 
WARC  in  3959  but  it  has  developed  and  expanded  dramatically  since  then.  Tlie 
United  States  has  a  strong  interest,  he?-e  and  abroad,  in  assuring  the  continued 
viability  of  this  service.  So,  too,  do  most  other  countries,  both  developed  and 
developing.  Unfortunately  the  area  of  the  spectrum  that  is  sought  by  international 
and  domestic  users  is  heavily  used  by  other  services.  It  will  flierefore  Ite  one  of 
the  most  difl^cult  challenges  at  the  Conference  to  accommodate  these  requirements. 

The  U.S.  proposals  are  designed  to  accommodate  the  freqeuncy  requirements 
for  th<;se  varying  fixed  satellite  uses  here  and  abroad.  A  sizeable  increase  in  alio- 
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cations  is  proposed  to  meet  INTELSAT'S  international  fixed  satellite  require- 
ments. Domestically,  expanded  wideband  commercial  requirements,  plus  some 
narrower-baud  public  service  transmissions,  are  also  provided  for.  Of  special 
•significance  is  the  proposal  for  12  GHz  mentioned  earlier. 

IXTERSATELLITE   SERVICE 

To  allow  traflSc  to  be  routed  between  satellites  in  space  without  the  need  for  a 
satellite-ground-satellite  circuit,  intersatellite  commmiications  are  being  devel- 
oped. There  are  many  potential  technical  and  economic  advantages  to  this,  includ- 
ing reduction  of  potential  interference  by  satellite  circuits  to  earth  stations  and  to 
traflSc  between  terrestrial  microwave  stations.  We  propose  a  number  of  new  allo- 
cations to  accommodate  this  service. 

5I0BILE    SATELLITE    SERVICE 

Mobile  communications  to  ships,  cars,  airplanes  or  individuals  on  foot— are 
one  of  the  fastest  expanding  areas  of  communications.  By  its  nature,  mobile 
communications  depend  entirely  on  radio  linlcs.  Until  very  recently,  it  relied 
primarily  on  the  high  frequency  bands  for  medium  to  long  distance  circuits. 
In  the  past  decade,  improvements  in  satellite  technology  have  added  a  new 
dimension  to  the  prospects  for  meeting  vastly  expanded  mobile  communication 
needs. 

Mobile  satellite  services  are  going  to  be  an  increasingly  important  component 
in  our  gh)bal  defense  communications  system.  We  propose  to  accommodate  this 
requirement  through  certain  allocation  changes.  We  also  propose  some  changes 
to  accommodate  the  new  INMARSAT  system,  as  well  as  for  other  possible 
systems — such  as  a  land  mobile  satellite  system  and  an  aeronautical  mobile 
satellite  system — which  may  be  developed  in  the  next  two  decades. 

RADIODETEEMINATION    SERVICES 

Radiodetermination  services  are  another  area  where  improved  technology 
has  widened  the  prospects  for  improved  worldwide  communications  services. 
One  aspect  of  overall  radiodetermination  services  is  radionavigation  which 
provides  safety  of  life  and  property  primarily  for  airplanes  and  ships  at  sea. 

U.S.  proposals  also  call  for  important  new  allocations  for  radionavigation 
satellite  services  to  provide  for  the  new  NAVSTAR  Global  Positioning  System 
(GPS).  Using  24  polar-orbiting  satellites.  GPS  will  provide  worldwide  accurate 
position  information  to  ships  and  planes  when  it  becomes  operational  during 
the  next  decade. 

EARTH    EXPLORATION    AND    METEOROLOGICAL    SATELLITE    SERVICES 

Remote  satellite  sensing  is  one  of  the  most  significant  and  useful  develop- 
ments to  come  out  of  space  research.  Although  the  present  remote  sensing  pro- 
grams by  LANDSAT  use  only  optical  sensing,  future  generations  of  LANDSAT 
and  SEASAT  will  also  employ  microwave  frequencies.  There  are  two  types  of 
microwave  sensors :  active  and  passive.  Active  sensors  are  space  radar-like 
devices  that  utilize  information  contained  in  the  reflection  of  a  radiated  signal. 
I'assive  sensors  collect  data  based  on  natural  emissions  from  the  earth's  land 
masses,  oceans  and  atmosphere  or  reflection  of  light  from  another  source  (e.g., 
the  sun).  Sensors  have  important  uses  for  global  economic  development  and 
environmental  planning.  The  U.S.  proposals  provide  for  allocations  for  s^iace- 
burue  passive  and  active  sensors  and  for  space-to-space  data  links  for  trans- 
ferring sensor  data  to  relay  satellites. 

Related  to  environmental  sensing  is  the  meteorological  service  which  is  a 
vital  part  of  tlie  world's  weather  forecasting  structure.  This  complex  and  intri- 
cate system  relies  to  a  large  extent  on  radio  systems  and  involves  a  number  of 
varied  systems  throughout  the  spectrum.  The  U.S.  projjoses  allocations  to  ac- 
commodate continuing  and  expanded  requirements  for  current  and  future  gen- 
erations of  meteorological  satellites. 

SOLAR    POWER    SATELLITE 

We  propose  a  single  frequency  for  an  experimental  solar  power  satellite  sys- 
tem. NASA  and  DOE  are  exploring  the  possibility  of  a  geosynchronous  satellite 
to  collect  solar  enei-gy,  convert  it  to  direct  current  and  then  transform  it  into 
microwave  power  for  transmittal  to  collecting  terminals  on  earth  where  it  would 
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be  converted  into  usable  electric  power.  The  U.S.  proposal  includes  an  alloca- 
tion provision  to  accommodate  the  transmission  component  of  this  system  in 
the  event  it  proves  feasible. 

RADIO  astro:nomy,  space  research,  space  operations 

A  wide  variety  of  future  advances  in  high-technology  space  research  and  radio 
astronomy  are  accommodated  for  in  frequency  allocations  proposed  by  the  U.S. 
In  addition,  we  also  propose  allocations  to  serve  operations  requirements  for 
satellite  systems  (telemetry,  command  and  control). 

As  you  can  see  from  just  this  very  cursory  outline,  the  Conference  has  far- 
reaching  responsibilities  for  accommodating  the  spectrum  allocation  needs  of 
present  and  future  space  activities.  And,  as  the  leading  space  power,  the  U.S.  has 
a  special  responsibility  to  ensure  that  the  Conference  does  meet  the  needs  of 
space.  To  that  end  we  have  prepared  intensely  for  this  Conference — more  so 
than  for  any  previous  ITU  conference  in  the  history  of  our  involvement  with 
the  ITU.  Despite  this  preparation,  we  will  confront  many  challenges. 

Not  least  of  the  challenges  will  be  to  keep  the  Conference  on  the  track  of  the 
agenda  and  not  allow  it  to  be  derailed  onto  extraneous  lines  of  general  political 
debate.  Unfortunately  it  appears  that  WARC  is  viewed  by  some  of  the  partici- 
pants— most  notably  those  active  in  the  "Non  Aligned  Movement" — as  another 
foriim  for  debating  North-South  issues  generally  and  the  so-called  "New  World 
Information  Order''  (NWIO)  in  particular.  It  may,  thex'efore,  be  useful  for  me 
to  mention  very  quickly  what  some  of  the  principal  issues  of  the  NWIO  dialogue 
are. 

The  term  "New  World  Information  Order''  is  somewhat  misleading  in  mask- 
ing several  related  but  distant  issues.  Three  are  of  special  concern  to  the  U.S.  in 
connection  with  WARC. 

There  is,  first,  tlie  debate  over  free  flow  and  the  need  for  more  "balanced  flow" 
of  information.  The  debate  has  been  focused  on  the  Mass  Media  Declaration 
wliich  was  adopted  at  UNESCO  last  year.  The  U.S.,  initially  resisting  the  idea  of 
any  declaration  which  would  compromise  its  commitment  to  freedom  of  speech 
here  and  abroad,  was  successful  in  obtaining  revisions  to  earlier  drafts  of  the 
Declaration  whicli  could  have  impeded  free  flow.  However,  it  seems  very  unlikely 
that  we  have  heard  the  end  of  this  question.  There  is  some  iwssibility  it  will 
arise  at  WARC. 

Related  to  the  Mass  Media  issue  is  the  debate  in  the  U.N.  Outer  Space  Commit- 
tee over  DBS — direct  broadcast  satellites.  A  majority  of  countries  on  the  Com- 
mittee appear  to  be  committed  to  some  form  of  prior  consent  as  a  pi-erequisite  to 
satellite  broadcasting  beyond  national  borders.  The  U.S.  insists,  again,  on  a 
principle  of  free  flow  of  information.  For  tlie  time  being  the  resolution  is  stale- 
mated in  the  Outer  Space  Committee  because  tliat  Committee  works  on  the  basis 
of  consensus.  However,  the  debate  could  arise  at  WARC. 

The  reverse  side  of  the  DBS  issue  is  presented  by  satellite  sensing.  A  number 
of  countries  have  pressed  for  a  I'equirement  of  prior  consent  by  sensed  coun- 
tries as  a  prerequisite  to  the  dissemination  of  sensing  data,  or  even  to  being 
sensed.  This  is  the  reverse  of  DBS  since  the  concern  arises  over  the  flow  of  in- 
formation from  within  the  country  to  other  countries  outside — ratlier  than  the 
other  way  aroiuid.  But  the  underlying  issue  is  quite  similar  insofar  as  it  pits 
assertions  of  national  sovereignty  against  freedom  of  information.  As  with 
DBS.  the  i.ssue  is  pending  before  the  U.N.  Outer  Space  Committee.  As  with  DBS, 
the  issue  could  arise  at  WARC  in  the  context  of  specific  allocations  for  this 
service. 

Underlying  all  of  the  concerns  of  the  developing  nations  and  the  so-called  New 
World  Information  Order  is  a  perception  by  developing  countries  of  the  devel- 
oped countries'  dominance  of  world  communications.  One  means  of  redressing 
the  imbalance  is  through  increasing  the  availability  of  information  technology 
and  services  to  the  LDCs.  The  means  of  enhancing  their  capabilities  take  a 
variety  of  forms — ranging  from  development  assistance  to  proposals  for  the  radio 
spectriun  to  favor  the  Third  World.  Also  worth  noting  is  a  proposal  by  Columbia 
and  other  equatorial  countries,  pressed  in  the  U.N.  Outer  Space  Committee  and 
in  other  forums,  which  claims  sovereignty  over  the  orbital  space  above  their 
respective  countries.  The  U.S.  is  opiX)sed  to  the  Colombian  proposal,  and  only  a 
modicum  of  support  at  WARC  is  foreseen.  As  for  development  assistance,  assist- 
ance for  communications  competes  with  assistance  for  health  care,  food  and 
other  essentials  to  meet  basic  human  needs.  The  U.S.  has,  however,  recently 
committed  itself  to  a  very  important  assitance  program  which  involves  both 
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basic  Immau  needs  and  communications.  The  proposal  involves  the  use  of  satel- 
lites for  rural  communications  in  developing  countries — basically  along  the  lines- 
of  the  Indian  SITE  program  conducted  several  years  ago.  This  U.S.  commitment 
should  help  to  create  a  favorable  climate  at  the  WARC,  demonstrating  that  the 
developed  and  developing  nations  alike  have  a  common  stake  in  modernn  com- 
munications systems.  We  are  also  exploring  the  possibility  of  bilateral  and  multi- 
lateral measures  to  provide  specific  assistance  in  the  area  of  spectrum  manage- 
ment. 

The  above  "political"  issues  are  tangential  to  the  WARC  agenda.  But  any  or 
all  of  them  could  influence  WARC  1979.  In  general,  we  think  WARC  is  not  a 
proper  forum  for  debate  on  the  New  World  Information  Order  or  kindred  po- 
litical issues.  The  strength  of  the  ITU  has  always  been  its  ability  to  arrive  at 
general  agreement  on  matters  where  agreement  is  imperative.  This  has  been 
possible  because  the  ITU  has  been  concerned  with  technical  problems  which  can 
be  resolved  without  ideological  debate.  We  hope  this  strength  of  the  ITU  will 
not  be  compromised  by  a  debate  over  highly  abstract  issues  of  political  ideology 
which  are  not  amenable  to  resolution  at  this  kind  of  conference. 

Mr.  Chairman,  that  completes  my  prepared  testimony.  I  will  be  pleased  to  re- 
spond to  any  questions  you  may  have. 

STATEMENT  OF  GLEN  0.  ROBINSON,  CHAIRMAN,  U.S.  DELEGATION 
TO  THE  1979  V70RLD  ADMINISTRATIVE  RADIO  CONFERENCE 

Mr.  RoBixsox.  Thank  yon,  ^Ir.  Chairman. 

I  appreciate  this  oppoknnit^y  to  appear  before  the  committee  to  dis- 
cuss the  1979  World  Administrative  Eadio  Conference  and  its  impli- 
cations for  international  space  activities. 

I  niiofht  beo-iii  by  sayino-  a  few  Avords  al)0ut  the  Conference  itself 
before  ^retting  into  some  of  the  substantive  issues. 

The  World  Administrative  Radio  Conference  is  an  activity  of  the 
International  Telecommunications  Union,  which  is  a  154-member 
specialized  agency  of  the  T'nited  Nations  that  specializes  in  interna- 
tional radio  regulations.  It  promulgates  international  radio  frequency 
regulations  and  establishes  other  international  standards  for  telecom- 
mimications  generally. 

The  1979  World  Administrative  Radio  Conference,  which  convenes 
in  Geneva  this  month,  will  i-eview  the  allocation  of  radio  frequencies 
throughout  the  world  as  well  as  related  radio  regulations  governing 
the  use  of  radio  frecpiencies  and  will  make  any  necessaiy  modifications 
considered  necessary  in  light  of  developments  over  the  past  20  years. 
The  WARC  will  be  a  big  aft'air  by  almost  any  measure.  In  size  and 
complexity  it's  probably  the  largest,  or  certainly  one  of  the  largest, 
conferences  of  its  kind  in  which  the  United  States  has  participated  for 
many  years.  It  is  currently  anticipated  that  over  140  of  the  154  mem- 
bers will  be  participants  and  that  there  will  be  over  1,400  delegates  to 
this  Conference. 

The  importance  of  the  Conference  lies  in  the  fact  that  it  will  be  the 
first  general  conference  of  its  kind  in  20  years,  with  the  power  to  con- 
sider all  uses  of  the  radio  frequency  spectrum  as  vrell  as  related  tech- 
nical and  procedural  provisions  governing  the  use  of  the  radio  fre- 
quency spectrum.  We  anticipate  that  there  will  not  be  another  con- 
fei'ence  of  comparable  scope  and  importance  for  another  20  years. 

So  roughly  what  we'i-e  talking  about  is  a  conference  attempting 
to  make  up  for  the  past  20  years  of  development  and  forecast  20  years 
of  development  into  the  future. 

The  U.S.  objectives  at  the  Conference  can  be  summarized  very 
briefly  as  follows : 
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No.  1,  we  seek  incremental  or  marginal  changes  in  certain  allocations 
and  regulatory  procedures  that  are  tailored  to  changing  technology 
and  to  new  and  changing  social  and  economic  needs.  Our  proposals 
do  not,  however,  seek  a  radical  revision  of  the  structure  of  the  ITU  or 
the  allocations  made  by  the  ITU  or  other  related  regulations.  We  have 
viewed,  in  fact,  with  great  skepticism  the  claims  by  some,  particularly 
in  the  Third  World,  that  the  ITU  needs  to  be  revolutionized  and  its 
regulations  radically  overhauled  in  order  to  accommodate  the  needs  of 
a  yet  midefined  "new  world  information  order,"  about  which  I  will 
say  a  little  bit  more  in  a  moment.  We  don't  say  that  there  is  no  need 
for  improvement  in  the  existing  system,  but  all  in  all,  we  are  well 
satisfied  with  the  ITU  and  its  work  to  date.  We  think  that  it  has  not 
only  looked  after  the  needs  of  developed  countries  such  as  the  United 
States,  but  it  has  also  very  well  looked  after  the  needs  of  developing 
countries  as  well. 

Another  objective  we  seek  in  addition  to  making  marginal  changes 
in  the  current  regulations  is  to  retain  the  flexibility  which  inheres  in 
the  present  structure  of  regulations  and  allocations,  and  this  is  an  im- 
portant objective  because  perhaps  more  than  any  other  it  has  been 
called  into  question  in  recent  years.  The  assertion  has  been  made,  quite 
commonly  among  developing  countries,  that  the  current  procedures 
favor  developed  country  interests  and  have  have  had  the  effect  of  pre- 
empting developing  countries'  claims  to  the  radio  spectrum.  In  par- 
ticular, there  is  criticism  of  the  system  of  making  allocations  and 
assignments  whereby  allocations  are  made  to  particular  services  and 
then  it's  up  to  each  individual  administration  or  country  to  file  for 
the  frequencies  as  they  are  required.  This  sort  of  ad  hoc  system,  it  is 
said,  favors  the  interests  of  developed  countries  who  can  get  to  the 
spectrum  and  use  it  first  and  thereby  preempt  it. 

We  think  that  this  is  not  a  fair  claim.  We  acknowledge  the  concern 
of  the  developing  countries  that  they  have  some  form  of  assurance  of 
access  to  the  radio  Sj^ectrum  and  to  the  geostationary  orbit  for  pur- 
poses of  satellites.  But  we  think  that  the  present  system  is  designed  to 
accommodate  their  interests,  and  we  think  that,  in  particular,  the  pro- 
posals which  some  of  the  developing  countries  have  made  for  what 
we  call  a  priori  plans  are  unwise.  These  a  priori  plans  would  basically 
take  the  radio  spectrum,  carve  it  up,  and  give  particular  frequencies, 
or  particular  segments  of  the  geostationary  orbit  on  a  country-by- 
country  basis. 

There  is  a  certain  surface  appeal  to  these  kinds  of  plans,  and  in  a 
number  of  cases  we  have  ourselves  supported  the  use  of  such  plans 
for  certain  services  that  require  such  a  scheme  of  planning.  But  in 
general  we  have  resisted  it  as  being  wasteful  and  inefficient.  It  tends 
to  make  assignments  of  frequencies  in  anticipation  of  real  needs,  and 
frequently  what  you  have  is  countries  having  a  set  of  assignments 
which  they  never  can  hope  to  implement;  also,  because  it  tends  to  be 
inflexible  it  tends  to  retard  technological  innovation  of  a  kind  which 
would  promote  efficient  use  of  the  radio  spectrum. 

So  we  are  trying  to  oppose,  in  general,  the  idea  of  so-called  a  priori 
planning  as  an  approach  to  spectrum  management  generally,  and  we 
«eek  to  retain  the  existing  flexilnlity  which  inheres  in  the  present 
procedures. 
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A  third  objective  of  the  United  States  is  to  accommodate  other 
countries'  real  requirements  and  needs,  consistent,  of  course,  with  our 
own  requirements.  Although  we  are  not  terribly  enthusiastic  about  the 
scheme  of  planning  which  I  just  mentioned,  we  are  sympathetic  with 
the  need  to  acconmiodate  developing  countries,  in  particular  in  their 
desires  to  have  full  and  fair  access  to  the  radio  spectrum. 

We  have  engaged  extensively  in  international  consultations  for  a 
period  of  over  2  years  with  a  view  to  not  only  explaining  our  posposals 
to  the  rest  of  the  world  but  also  seeking  to  get  their  ideas  and  their 
views  in  order  to  attempt  to  accommodate  as  far  as  possible  the  needs 
of  other  countries. 

Those  are  the  three  very  general  objectives. 

In  terms  of  specific  proposals,  specific  objectives,  the  United  States 
has  a  rather  extensive  set  of  proposals  for  allocations  changes  or  regu- 
latory changes.  I  won't  try  to  recite  these  in  detail.  I  would  be  happy 
to  submit  a  full  copj^  of  the  proposals  for  the  record  if  the  committee 
desires.  Since  the  committee  is  interested  only  in  the  space  aspects 
of  the  WARC,  I  will  confine  my  remarks  just  to  briefly  reviewing 
what  are  some  of  our  proposals  and  what  are  some  of  the  issues 
as  they  relate  to  space  activities. 

The  use  of  the  radio  spectrum  in  space  activities  and  the  importance 
of  this  Conference  to  those  activities  is  difficult  to  describe  in  very 
brief  terms.  In  general  terms  I  can  begin  with  the  obvious:  Space 
activity  depends  on  the  radio  spectrum.  Possibly  you  could  put  a 
satellite  into  space  without  the  use  of  radio,  although  I  doubt  that 
as  a  practical  matter  it  could  be  done.  But  in  any  case,  without  radio- 
based  telemetry,  command  and  control  you  couldn't  do  anything  with 
the  object  once  you  got  it  there.  So  to  that  extent  all  space  activity 
is  critically  dependent  upon  the  use  of  radio.  The  use  of  radio  is 
important  to  space  activities  not  only  because  it  facilitates  the  activ- 
ity; in  many  cases,  indeed,  perhaps  I  would  say  in  most  cases,  space 
activity  right  now  is  oriented  around  commimications.  Communica- 
tions is  an  integral  part  of  the  mission  of  most  current  space  operations. 

I  should  explain  that  by  "communications"  here  I  am  including  a 
variety  of  different  kinds  of  services,  information-based  activities,  in- 
cluding not  only  the  conventional  broadcasting  and  telephony  services 
but  also  such  things  as  radio  navigation,  remote  sensing,  radio  astron- 
omy, space  research,  and  the  like.  There  is  one  other  also  that  is  not  a 
communications  service  at  all,  which  I  will  say  a  word  about  later,  and 
that  is  the  use  of  radio  frequencies  for  transmitting  power  to  the  Earth, 
solar  power  to  the  Earth. 

I'm  getting  ahead  of  myself  a  little  bit.  Perhaps  I  should  back  uj) 
and  explain  in  more  orderly  detail  the  specific  proposals  that  the 
United  States  has  submitted  to  the  ITU. 

AVc  can  begin  with  the  Broadcast  Satellite  Service.  I  think  I  don't 
need  to  go  into  detail  and  explain  what  the  Broadcast  Satellite  is. 
The  United  States  has  pioneered  this  technology  through  the  use  of 
the  Advanced  Technology  Satellites  experiments,  ancl  now  you've 
probably  read  recently  that  Comsat  has  proposed  to  develop  such  a 
sei-vice  in  the  United  States. 

Until  the  announcement  by  Comsat  I  think  it's  fair  to  say  that 
most  coinitries  had  more  advanced  i^lans  than  did  the  TTnited  States 
for  actual  implementation  of  the  Broadcast  Satellite  Service  as  an 


71 

operational  service.  Xevertheless,  we  have  always  considered  it  to  be 
an  important  option,  and  insnring-  adequate  radio  frequencies  and 
orbital  space  for  this  important  service  is  a  high  U.S.  priority. 

We  have  a  number  of  different  proposals  to  accommodate  the  Broad- 
cast Satellite  Service,  and  I'll  just  mention  a  couple  of  them. 

One  is  a  proposal  to  accohnnodate  sound  broadcasting  radio,  as 
opposed  to  television,  in  one  portion  of  the  UHF  band.  This  would  be  of 
significance  primarily  in  the  Pacific  basin  region.  I  don't  know  that 
there  is  any  immediate  plan  to  implement  this,  assuming  we  get  the 
allocation,  in  the  United  States.  But  it  could  have  an  important  impact 
outside  the  United  States. 

"We  also  propose  some  changes  in  current  restrictions  on  the  use  of 
one  particular  broadcast  satellite  band  to  allow  for  the  possible  use  of 
new  technologies  that  are  not  in  conventional  terms  either  broadcast 
satellite  service  or  fixed  satellite  service.  They  are  kind  of  a  hybrid. 
This  would  be  primarily  for  world  health  care",  education,  and  the  like, 
much  along  the  lines  of  ATS-6  experiments. 

We  propose  a  very  important  and  very  controversial  change  in  the 
present  alinement  of  allocations  at  12  GHz  in  region  2 — this  is  North 
and  South  America — in  order  to  provide  for  a  frequency  separation 
between  the  Broadcast  Satellite  Service  and  the  Fixed  Satellite  Service 
which  currently  share  this  band. 

The  U.S.  proposal  here  stems  from  the  results  of  the  1077  World 
Broadcasting  Satellite  Conference,  which  dealt  with  the  Broadcast 
Satellite  Service  at  12  GHz  exclusively.  The  resuhs  of  the  Conference 
were  widely  regarded  as  a  defeat  for  the  U.S.  interests.  I  won't  say 
whether  that's  absolutely  accurate  or  not.  I  think  tjie  verdict  isn't  in. 
A  lot  depends  upon  what  we  can  accomplish  in  1079.  Suffice  it  to  say 
that  the  results  of  the  1977  Broadcasting  Satellite  Conference  left  us 
with  quite  an  impossible  situation  for  region  2.  The  Conference  devel- 
oped for  region  2  a  plan — an  interim  plan — of  arc  segmentation 
whereby  broadcast  satellites  were  put  in  certain  parts  of  the  orbit,  and 
fixed  satellites  in  certain  other  parts  of  the  orbit,  the  overall  effect  of 
which  was  to  put  very  severe  constraints  on  our  ability  to  accommodate 
our  domestic  satellite  interests  in  both  the  Fixed  and  the  Broadcast 
Satellite  Services. 

We  have  proposed  to  eliminate  this  constraint  and  to  expand  the 
effective  use  of  the  orbit  by  allowing  the  satellites  to  share  the  entire 
orbital  seament  in  use  for  region  2  and  to  separate  the  two  services  by 
frequency.  The  effect  of  this  would  basically  be  to  expand  the  number 
of  satellites  on  the  order  of  three  or  four  times  what  is  now  available 
for  both  services,  both  the  Broadcast  Satellite  Service  and  the  Fixed 
Satellite  Service. 

Unfortunately,  we've  had  a  little  difficulty  in  negotiating  this,  on  a 
bilateral  basis  ait  least  with  Canada,  which,  for  a  variety  of  reasons  too 
complicated  to  explain  now,  wants  to  put  off  the  entire  decision  until 
1983,  when  there  is  a  special  planning  conference  for  the  use  of  the 
broadcast  satellite  service  in  region  2.  We  have  pushed  rather  strongly 
for  immediate  resolution  of  this.  We  think  we've  found  the  answer  to 
the  problem,  and,  since  we  have  immediate  requirements,  particularly 
for  the  fixed  satellite  service  area,  to  accommodate  such  systems  as 
the  satellite  business  systems  and  other  advanced  fixed  satellites,  we 
very  much  want  to  resolve  this  in  1979. 
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Finally,  in  the  broadcast  satellite  serAdce  area  we  do  propose  a  few 
"new  frequencies  higher  in  the  radio  spectrum.  They  would  not  be  for 
immediate  implementation.  They're  really  for  a  decade  or  so  down 
the  pike. 

I've  already  mentioned  briefly  the  fixed  satellite  service. 

The  fixed  satellite  service  is  a  service  that  encompasses  actually  a 
number  of  different  uses,  but  basically  all  point-to-point  type  uses 
such  as  telephony,  data,  video  signals,  et  cetera.  Our  problem  here  is 
to  accommodate  both  the  increased  domestic  needs  and  the  interna- 
tional needs.  If  you  set  aside  the  12  GHz,  the  problem  I  just  spoke  of, 
our  primary  concern  here  is  to  accommodate  the  growing  needs  of 
Intelsat.  Unfortunately,  the  spectrum  which  is  most  desired  for  the 
Intelsat  system  and  for  the  fixed  satellite  system  generally  is  right  now 
quite  congested,  so  we've  had  an  extremely  difficult  time  trying  to  come 
lip  with  the  required  new  allocations  to  accommodate  Intelsat. 

We  think  we  have  proposals  that  will  do  it  adequately,  but  selling 
them  worldwide  will  be  a  challenge.  This  is  a  case  simply  where  every- 
one has  a  different  set  of  proposals  for  meeting  basically  the  same 
requirements.  It's  a  question  of  trying  to  shoe-horn  in  the  new  alloca- 
tions in  a  way  which  is  compatible  with  existing  services. 

We  have  intersatellite  service  to  be  accommodated.  This  would  allow 
transmissions  between  satellites  and  thereby  eliminate  satellite-ground- 
to-satellite  circuits.  We  expect  this  will  be  an  important  new  activity 
in  the  future.  We  propose  a  number  of  new  allocations  to  accommodate 
intersatellite  communications. 

Mobile  satellite  services :  We  have  a  variety  of  new  mobile  satellite 
services.  Of  special  note  here  is  the  requirement  for  mobile  satellite 
allocation  to  accommodate  current  defense  systems.  The  current  de- 
fense systems  which  are  being  operated  are  essentially  of  a  mobile 
character,  but  they're  being  operated  under  fixed  satellite  service  allo- 
cations, which  creates  some  technical  problems  of  coordination.  So  in 
order  to  accommodate  our  needs  here  we  are  proposing  a  mobile 
satellite  service  allocation  for  the  first  time. 

Mobile  satellite  services  are  going  to  be  also  in  demand  for  com- 
mercial services.  We  propose  changes  to  accommodate  the  new 
Inmarsat  system,  for  example,  and  we  also  have  proposals  for  an 
experimental  new  system  being  considered  by  NASA,  a  land  mobile 
satellite  system.  Perhaps  several  years  down  the  road  also  we  may  have 
an  aeronautical  mobile  satellite  system,  and  we  are  proposing  alloca- 
tions changes  which  will  accommodate  that  system. 

Radiodetermination  systems :  Of  special  note  here  is  a  proposal  to 
accommodate  the  new  Navstar  GPS,  or  global  positioning  system. 
This  is  one  of  the  most  important  innovations  in  radionavigation  in 
the  history  of  communications  technology.  Using  24  polar-orbiting 
satellites,  the  GPS  will  provide  worldwide  accurate  position  informa- 
tion to  ships,  planes,  and  all  forms  of  mobile  transportation  when  it 
becomes  operational  in  the  next  decade.  This  will  be  available  both 
for  civilian  and  for  military  use,  although  the  primary  impetus  for 
us  right  now  is  probable  military  use. 

We  have  extensive  proposals  to  acconnnodate  remote  satellite  sens- 
ing, or  Earth  exploration,  as  we  call  it.  Remote  satellite  sensing  is  one 
of  the  most  significant  and  useful  developments  to  come  out  of  space 
research.  Although  the  present  remote  sensing  programs  by  Landsat 
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use  only  optical  sensing,  future  generations  of  Landsat  and  Seasat 
will  also  employ  nlicro^Yave  frequencies.  This  will  permit  sensing  in 
all  kinds  of  weather  conditions,  24-hour  sensing,  clay  and  night,  et 
cetera. 

Tehre  are  two  types  of  microwave  sensors  active  and  passive.  The 
active  sensors  are  space-borne  radarlike  devices  that  utilize  informa- 
tion contained  in  the  reflection  of  the  radiated  signal.  The  passive 
sensors  collect  data  based  on  natural  emissions  from  the  Earth's 
surface. 

I  think  I  probably  don't  need  to  go  into  the  importance  of  remote 
sensing.  It  is  now  widely  in  use  for  weather  forcasting,  predicting 
crops,  used  in  geological  exploration,  a  variety  of  such  uses,  and  will 
become  increasingly  important  in  the  future.  These  new  frequencies 
that  we's  seeking  are  vital  to  the  future  generations  of  remote  sensing 
programs. 

Belated  to  the  experimental — still  experimental — Earth  exploration 
services,  the  meteorological  satellite  service  is,  of  course,  an  operational 
system.  The  United  States  participates  with  other  countries  in  the 
World  Meteorological  Organization  in  providing  a  global  meteorologi- 
cal service.  We  propose  a  number  of  new  allocations  to  accommodate 
future  needs  of  this  service. 

I  mentioned  a  short  time  ago  the  experimental  solar  power  satellite 
system.  NASA  and  DOE  are  exploring  the  possibility  of  a  geosyn- 
chronous satellite  to  collect  solar  energy,  convert  it  to  direct  current 
and  then  transmit  it  to  the  Earth  by  microwave.  There  it  would  be 
converted  into  usable  electric  power.  We  have  proposed  an  allocation. 
Actually,  it's  not,  strictly  speaking,  an  allocation ;  it's  a  footnote  des- 
ignating a  certain  frequency  as  the  frequency  for  the  transmission 
component  of  this  system  in  the  event  it  becomes  feasible.  We  don't 
know  whether  the  system  itself  will  be  feasible.  Our  concern  is  just  to 
secure  the  important  frequency  that  is  needed  to  transmit  the  power  to 
the  Earth. 

This  will  be  a  quite  controversial  item.  There  are  environmental 
concerns.  There  are  also  engineering  concerns.  The  spillover  or  inter- 
ference from  the  service  is  a  matter  of  widespread  concern  to  some 
countries.  Suffice  it  to  say  that  while  recognizing  those  concerns  we 
think  it's  important  to  at  least  designate  the  frequency  in  anticipation 
of  successful  development  of  the  system  itself. 

Finally,  we  have  a  variety  of  proposals  to  accommodate  radio 
astronomy,  space  research,  and  space  operations.  These  are  pretty 
mucli  scattered  throughout  the  radio  frequency  spectrum.  I  don't 
think  I  could  single  out  any  one  of  them  as  more  important  than 
another.  The  space  operations,  of  course,  are  significant,  as  providing 
the  basic  connnand  and  control  service  required  to  sustain  the  space 
activities  in  general. 

As  you  can  see  from  this  cursory  outline,  the  Conference  has  some 
far-reaching  responsibilities  for  acconnnodatino;  the  spectrum  allo- 
cation needs  of  present  and  future  space  activities.  As  the  leading 
space  power,  the  United  States  has  a  special  responsibility  to  insure 
that  the  Conference  does  in  fact  meet  the  needs  of  future  space  activ- 
ities. To  that  end  we  have  prepared  quite  intensively  for  tliis  Con- 
ference. In  fact,  I  think  it's  fair  to  say  we  have  prepared  more 
intensively  for  this  Conference  than  for  "any  comparable  radio  con- 
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ference  in  the  history  of  our  involvement  with  the  ITU.  Despite  this 
preparation,  we  will  confront  a  number  of  challenges. 

Xot  least  of  those  challenges  will  be  to  keep  the  Conference  on  the 
track  of  the  agenda  as  it  has  been  set  by  the  ITU  and  not  allow  it 
to  be  derailed  onto  extraneous  lines  of  general  political  debate  or 
general  political  rhetoric.  We  allow,  of  course,  for  a  certain  amount 
of  general  political  debate  and  discussion.  That  in  itself  doesn't 
bother  us,  so  long  as  the  Conference  doesn't  get  derailed  on  highly 
abstract  and  ideological  lines  of  political  discord. 

Unfortunately,  it  appears  that  WARC  is  viewed  by  at  least  some 
of  the  participants,  notably  those  active  in  the  noiialigned  move- 
ment, as  another  forum  for  debating  North-South  issues  and  the  new 
w^orld  information  order,  which  has  been  much  in  vogue  in  the  past 
couple  of  years.  It  may,  therefore,  be  useful  for  me  to  mention  very 
quickly  some  of  the  principal  issues  of  the  new  world  information 
order  dialog  which  are  pertinent  to  the  World  Radio  Conference. 

There  are  primarily  three  concerns  that  may  arise  at  the  WARC. 

There  is,  first  of  all,  the  general  debate  over  free  flow  of  informa- 
tion versus  "balanced  flow"  of  information,  and  those  are  the  oppos- 
ing labels  in  a  longstanding  debate  that  has  been  conducted 
in  UNESCO.  The  debate  crystallized  last  year  at  the  UNESCO  an- 
nual meeting.  It  was  temporarily  put  to  rest — or  so  everybody 
hoped — in  a  mass  media  declaration,  the  eflect  or  the  general  thrust 
of  which  was  to  recognize  the  importance  of  free  flow  but  also  the 
importance  of  balanced  flow,  and  it  contains  a  little  bit  of  something 
foi-  everybody. 

I  said  that  there  was  the  hope  that  the  mass  media  declaration, 
which  was  adopted  by  consensus  at  UNESCO,  would  set  to  rest  the 
general  debate  which  had  become  quite  strident  over  the  years.  In 
fact,  it  appears  that  it's  not  going  to  set  that  debate  to  rest  at  all,  and 
w^e  see  the  same  kind  of  confrontation,  if  you  will,  or  the  same  kind 
of   debate   arising   in   other   conferences,   and   paiticularlv    at    the 

WARC. 

Related  to  the  mass  media  issue  is  the  debate  in  the  U.N.  Outer  Space 
Committee  over  direct  broadcast  satellites.  The  majority  of  the  coun- 
tries on  this  committee  appear  to  be  committed  to  some  form  of  prior 
consent  as  a  prerequisite  to  satellite  broadcasting  beyond  national 
boundaries.  The  United  States  insists,  as  it  does  in  the  general  debate 
over  free  flow,  on  no  political  restrictions,  no  political  impediments,  to 
free  flow  or  free  speech.  For  the  time  being  the  resolution  of  this  issue 
is  pretty  much  stalemated  in  the  Outer  Space  Committee.  But  we  antic- 
ipate the  possibility  of  this  being  raised  in  the  WARC.  It  could  come 
up  in  a  variety  of  ways.  It  could  come  up  as  general  background  debate 
or  discussion,  or  it  could  be  tied  to  the  specific  use  of  broadcast  satellite 
allocations. 

The  reverse  side  of  that  issue  is  presented  by  satellite  sensing.  A  num- 
ber of  countries  have  again  pressed  for  a  requirement  of  prior  consent 
by  the  sensed  countries  as  a  prerequisite  to  the  dissemination  of  sensing 
data,  or  even  to  the  act  of  being  sensed  from  outer  space.  I  say  this  is 
the  reverse  of  the  direct  broadcast  satellite  issue  because  here,  of  course, 
the  objection  is  not  to  the  transmission  of  information  coming  into  the 
countries,  but,  rather,  the  reverse,  the  invasion  of  national  privacy. 

The  underlying  issue,  however,  is  fundamentally  the  same  for  us  in 
terms  of  political  principles.  As  with  the  direct  broadcast  satellite,  so 
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also  with  the  remote  sensmg  issue,  the  United  States  is  adamantly  op- 
posed to  any  form  of  prior  consent.  Here  again  this  issue  could  arise  at 
WARC  since  we  are  seeking  extensive  accommodations  for  remote 
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Underlying  all  of  the  concerns  of  the  developing  countries  and  the 
so-called  new  world  information  order  is  a  perception  by  the  Third 
World  that  the  developed  countries  dominate  world  communications. 
One  means  of  redressing  the  imbalance  is  by  increasing  the  availability 
of  information  technology  and  services  to  the  LDC's.  The  means  of 
enhancing  their  capabilities  take  a  variety  of  forms — ranging  from 
development  assistance  to  proposals  for  the  radio  spectrum  allocations 
which  would  favor  the  Third  World.  Also  worth  noting  in  this  connec- 
tion is  a  proposal  by  Colombia  and  other  equatorial  countries,  pressed 
in  the  U.N".  Outer  Space  Committee  and  in  other  forums,  which  asserts 
a  claim  of  sovereignty  over  the  geostationary  orbit,  that  is,  the  portion 
of  the  orbit  lying  above  their  respective  countries.  As  you  would  expect, 
and  as  you  know,  the  United  States  is  firndy  opposed  to  any  such  asser- 
tions of  sovereignty.  We  do  not  anticipate  that  this  will  gain  any 
ground  at  the  WARC.  It  clearly  will  be  raised.  We  know  that  it  will  be 
raised;  the  claim  will  be  made."We  hope  that  it  will  gain  no  more  sup- 
port, however,  than  it  has  in  previous  meetings,  where  it  has  always 
been  raised  more  or  less  as  a  matter  of  form.  It  appears  not  to  have  very 
significant  support,  primarily  because  there  are  so  few  equatorial  coun- 
tries that  could  make  the  claim. 

INIore  generally,  in  the  field  of  development  assistance  it  is  thought 
that  the  whole  question  of  assistance  for  communications  services,  and 
most  notably  perhaps  satellite  services,  could  arise  at  the  Conference. 

The  ITnited  States  has  made  some  important  strides  forward  in  the 
last  couple  of  years  in  offering  assistance  in  the  field  of  communica- 
tions, but  I  haVe  to  report  tliat  as  a  general  proposition  communica- 
tions does  not  occupy  one  of  the  higher  priorities  as  far  as  development 
assistance  generally  is  concerned. 

Last  year  at  UNESCO  Ambassador  Reinhardt  announced  an  im- 
portant^iew  initiative  undei-taken  by  AID  to  provide  assistance  in  the 
development  of  rural  satellite  projects.  This  would  be  assistance  pri- 
marily in  hardware  for  Earth  stations  and  in  software  for  a  program 
similar  to  the  ATS-6  and  the  Indian  site  program  conducted  several 
years  ago. 

Recently  we  have  also  pledged  some  assistance,  as  you  know,  at  the 
I^.N.  Conference  on  Science  and  Technology  for  Development  (UN- 
CSTD)  in  the  area  of  remote  sensing. 

We  take  the  position  that  although  we  are  prepared  to  talk  al)out 
some  of  these  initiatives  at  WARC  they  are  not  really  part  of  the  Con- 
ference agenda,  so  we  would  rather  not  engage  in  extensive  discussions 
of  them.  But  they  are,  again,  part  of  the  general  political  background 
which  will  almost  certainly  arise.  In  general,  in  fart  we  think  that 
none  of  the  political  issues  that  I  have  mentioned,  whether  it's  prior 
consent  or  development  assistance,  really  should  occupy  an  important 
part  of  the  negotiations  at  the  WARC. 

The  strength  of  the  ITI^  has  always  been  that  it  has  worked  along 
fairly  technical  lines.  To  be  sure,  there  are  political  considerations  that 
must  be  debated,  but  it  has  always  been  able  to  focus  on  more  or  less 
technical  issues  and  come  to  an  effective  resolution  of  them.  We  think 
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that  if  it  ever  gets  far  away  from  those  to  debate  issues  of  the  New 
World  Information  Order  it  will  compromise  the  vitality  of  the  ITU. 

Mr.  Chairman,  that  completes  my  prepared  remarks,  and  I  would 
be  happy  to  respond  to  any  questions. 

Mr.  FuQUA.  Thank  you,  Mr.  Robinson. 

In  view  of  the  fact  that  we  are  running  considerably  behind,  and  I 
do  have  some  questions,  in  the  interest  of  time  I  will  submit  them  to 
you  in  writing  for  answers. 

Mr.  Robinson.  Fine.  I'll  be  pleased  to  answer  them,  Mr.  Chairman^ 

Mr.  FuQUA.  Mr.  Brown,  do  you  have  any  questions? 

Mr.  Brown.  Mr.  Chairman,  let  me  make  one  general  observation, 
but  I  will  not  belabor  the  issue,  and  submit  additional  questions  in 
writing  also. 

Mr.  Robinson,  I'm  very  much  impressed  with  your  ]3 resent ation^ 
There's  a  great  deal  in  it  that  I  would  like  to  see  elaborated.  But  one 
of  the  underlying  problems  basically  is  how  we  relate  these  political 
forces  that  you  mentioned,  how  we  manage  them  in  such  a  way  that 
we  can  resolve  the  technical  issues  on  a  reasonable  basis,  and  you  have 
suggested  on  page  12,  or  made  the  specific  statement: 

One  means  of  redressing  the  imbalance  is  througli  increasing  the  availability 
of  information  technology  and  services  to  the  LDCs. 

What  I'm  trying  to  get  at  is  the  degree  to  which  there  is  any 
coupling  between  the  technical  work  going  on  in  WARC  and  the  re- 
sponsibility to  develop  and  promote  political  initiatives  which  will 
help  reduce  these  political  pressures. 

Is  there  that  kind  of  connection  between,  say,  your  role  and  Ambas- 
sador Rhinehart,  of  Ambassador  Pickering,  or  some  of  the  other 
people  who  are  involved  in  trying  to  meet  the  needs  of  the  less  devel- 
oped countries  for  an  expedited  development  path  through  science 
and  technology  ? 

Mr.  Robinson.  That's  an  excellent  question,  Mr.  Congressman.  I 
think  the  answer  is  yes,  but  with  some — the  answer,  in  terms  of  my 
activities,  is  an  unqualified  yes. 

I  would  have  to  say,  however,  that  we  live  in  a  world  of  constraints 
here.  I  was  very  active  in  getting  AID  approval  for  the  world  satel- 
lite program,  and  I  think  its'  fair  to  say  that  it  was  in  part  the  in- 
terests of  UNESCO,  the  UNESCO  Conference,  and  the  WARC  that 
were  instrumental  in  getting  this  AID  initiative  off  the  drafting  board 
and  into  implementation.  So  that's  one  example  of  the  active  role  that 
I  have  personally  tried  to  play. 

We  also  have  tried  to  pursue  some  other  initiatives,  specifically  to 
further  our  own  interests,  but  also  to  show  that  we  are  forthcoming 
on  these  kinds  of  problems. 

I  have  to  report  that  in  general,  however,  communications  assistance 
is  not  a  high  priority.  The  World  Bank,  for  example,  which  is  inter- 
ested in  meeting  basic  human  needs,  does  not  apparently  regard  com- 
munications technology  at  least  as  one  of  those  basic  human  needs. 
AID,  I  think,  has  similar  priorities,  although  they  are  within  the  con- 
fines of  their  otlior  priorities  and  their  budget.  I  think  they  are  start- 
ing to  come  around  to  looking  at  communications  as  an  important 
ingredient  of  development  assistance  generally.  ISIuch  of  that,  how- 
ever, is  going  to  be  several  years  down  the  road,  and  so  it  won't  really 
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benefit  immediately.  But  we  have  tried  to  put  together  some  initia- 
tives specifically  dealing  with  the  area  of  spectrum  management, 
which  would  be  perha])S  funded  by  a  consortium  of  U.S.  agencies  in- 
chiding  the  FCC,  Commerce,  and  AID.  But  it's  still  very  much  in  the 
preliminary  planning  stage. 

So  yes,  we  are  very  mindful  of  these.  Again,  whenever  we  turn 
around,  however,  we  are  staring  a  bottom  line  of  a  budget  in  the  face 
and  there's  not  too  much  we  can  do. 

Mr.  Brown.  It  seems  to  me  this  is  a  distorted  priority  which  you 
reflect  because  it  seems  that  the  essence  of  the  developmental  problem 
is  one  of  communication  of  the  information  required. 
Mr.  Robinson.  Yes. 

Mr.  Brown.  To  eliminate  that  state  of  underdevelopment,  it  pro- 
vides a  path  of  communication  of  appropriate  information  through, 
of  course,  educational  improvement,  health  improvement,  and  agri- 
cultural improvement,  all  of  tlie  things  that  we  are  concerned  with, 
wliich  provides  a  vehicle  for  the  scientific  and  technological  health, 
creating  of  the  country  or  the  region  just  by  virtue  of  having  access 
to  this  kind  of  technology. 

Mv.  lioBiNSON.  I  agree  with  you,  Mr.  Brown.  I  think  that's  a  point 
that's  been,  unfortunately,  neglected.  We're  not  really  talking  about 
just  transfer  of  technology.  We're  talking  about,  really,  information 
transfers,  which  are  the  very  essence  of  meeting  basic  human  needs. 
Education  and  health  care,  for  example,  are  dominated  by  the  trans- 
mission of  information,  and  no  one  denies  that  health  care  and  educa- 
tion are  basic  human  needs.  They  are  high  on  the  priority  of  every 
assistance  project  we  have. 

But  when  it  comes  down  to  putting  money  out  for,  say,  developing 
a  microwave  system  to  assist  in  the  development  of  the  basic  telecom- 
munications structure  of  a  country,  or  a  satellite,  or  something  like 
that,  some  of  those  connections  get  lost  sight  of. 

Now  I  should  point  out  that  I  think  this  is  turning  around.  I  think 
that  more  and  more  the  information-based  activity,  the  communica- 
tions activity,  is  being  seen  as  an  important  ingredient  of  the  basic 
human  needs  theme. 

Mr.  Brown.  It  appears  that  the  Chinese  see  this. 
Mr.  Robinson.  Oh,  I  think  so.  I  think  so. 

A  lot  of  this,  however,  has  to  do  with  getting  the  countries  who  are 
the  AID  recipients  to  put  communications  activities  as  a  priority 
within  the  country.  If  tliey  don't  see  it  as  a  priority,  then  it's  pretty 
hard  for  us  to  insist  that  it  must  be  prioritized  over,  say,  providing 
fertilizer  or  tractors,  or  what  have  you. 

Mr.  Brown.  It  seems  to  me  that  this  pressure  for  a  new  world 
infonnation  order,  or  whatever  it  signifies,  is  an  indication  that  many 
of  these  countries  do  perceive  its  importance,  although  at  the  individ- 
ual country  level  they  have  infrastructure  problems  and  can't  do 
much  about  improvement  of  Third  World  communications. 
]Mr.  Robinson.  I  think  that's  right. 

]Mr.  Brov/n.  Thank  you  very  much  for  your  contribution. 
Mv.  FuQUA.  Thank  vou,  Mr.  Robinson.  We  appreciate  it. 
Mr.  Robinson.  Thank  you. 
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[Questions  and  answers  are  as  follows :] 

Question  (1).  The  Congressional  Research  Service  recently  completed  a  study 
entitled  '"The  World  Administrative  Radio  Conference  of  1979  :  U.S.  Preparations 
and  Prospects."  Do  you  agree  with  its  conclusions  that  the  U.S.  attitude  towards 
the  GWARC  is  one  "of  "cautious  apprehension"?  If  you  do,  what  is  the  primary 
source  of  this  apprehension?  If  you  do  not,  how  would  you  characterize  the  U.S. 
attitude?  Is  your  delegation  fully  prepared  for  the  conference,  technically  as  well 
as  potlicially?  If  not,  why  not,  and  what  can  be  done  to  remedy  the  situation  at 
this  point? 

Answer  (1).  I  believe  the  Congressional  Research  Service  misrepresented  the 
U.S.  attitude  toward  WARC-79.  Rather  than  "cautious  apprehension",  I  have  al- 
ways that  we  are  "cautiously  optimistic"  regarding  the  Conference.  While 
recognizing  that  we  have  many  technical  and  political  barriers  to  overcome  at 
WARC-79,  it  is  my  belief,  and  I  think  the  belief  of  my  colleagues,  that  these  bar- 
riers are  not  insurmountable.  There  is  no  doubt  that  compromises  will  have  to  be 
reached,  with  all  nations  accepting  something  less  than  they  would  prefer.  But 
I  ))elieve  the  basic  objectives  of  most  nations  are  compatible. 

In  both  technical  and  political  terms,  the  U.S.  is  fully  prepared  on  all  issues. 
U.S.  preparations  liave  l)een  under  way  for  over  live  years,  involving  broad  par- 
ticipation by  government  and  private  sectors.  It  has  been  by  far  the  most  exten- 
sive preparation  that  the  U.S.  has  ever  undertaken  for  an  ITU  conference. 

Question  (2).  What  will  be  the  role  of  delegation  members  designated  "ad- 
visers." which  include  several  with  space  communication  interests  (such  as 
COMSAT,  Rockwell  International  and  the  Satellite  Transmission  Committee  of 
the  ABC,  CBS  and  NBC  Network  Affiliates  Association)?  Will  these  delegates 
have  an  official  role  in  stating  and  negotiating  U.S.  policy? 

Answer  (2).  All  delegates  will  be  active  participants  in  conference  work.  How- 
ever, only  those  who  are  designated  l»y  me  as  spokesmen  have  the  role  of  speak- 
ing for  the  U.S.  in  stating  official  positions.  In  some  cases  I  have  designated 
private  industry  representatives  as  spokesmen,  under  the  guidelines  set  forth  in 
the  recently  amended  conflict-of-interest  law. 

Question  (3).  In  testimony  before  the  House  Foreign  Affairs  Subcommittee  on 
International  Operations  on  .lune  14  of  this  year,  you  identified  three  areas  in 
which  you  expect  considerable  resistance  to  U.S.  proposals:  increases  in  HF 
broadcast  frequency  allocations,  increased  requirements  for  satellite  allocations, 
and  ensuring  fair  and  equitable  access  by  all  nations  to  the  spectrum  and  geo- 
stationary orbit.  In  the  intervening  months,  has  the  situation  regarding  tliese 
i.ssiies  changed?  What  is  your  current  estimate  of  U.S.  chances  for  winning  on 
these  issues? 

Answer  (3).  The  situation  regarding  these  is.sues  has  not  substantially  changed 
since  my  testimony  of  ,Iune  14.  Many  of  the  developing  countries  have  held  meet- 
ings since  .lune  to  solidify  their  positions.  Therefore,  we  are  still  expecting  oppo- 
sition on  the  points  mentioned  in  your  (piestion.  As  I  mentioned  in  my  testimony, 
however,  what  kinds  of  compromises  or  trade-offs  may  be  possil)le  to  meet  devel- 
oping country  concerns  will  have  to  await  further  conference  negotiations.  I  am 
confident  that  we  can  constructively  deal  with  these  concerns  if  we  can  keep 
the  discussions  fncnssed  on  their  specific  merits  and  keep  to  a  minimum  ideo- 
logical ]tolitics  and  confrontational  rhetoric. 

Question  (//).  Although  (iWAKC  is  a  technical  meeting,  it  appears  ([uite  likely, 
that  non-technical  issues  will  arise  as  well.  Are  you  prepared  to  debate  topics  such 
as  prior  consent,  related  to  distribution  of  data  gathered  by  earth  re.'jources  satel- 
lites and  to  direct  broadcast  satellites?  What  is  the  official  U.S.  position  on  these 
topics? 

Answer  (4).  The  U.S.  delegation  is  prepared  to  address  non-technical  issues 
such  as  prior  consent,  although  we  believe  WARC  is  an  inappropriate  forum  for 
most  such  discussions.  We  will  press  to  minimize  all  debate  at  WARC.  on  issues 
that  are  not  directly  pertinent  to  the  WARC  agenda  and  the  specific  functions 
of  the  ITU.  However,  we  are  fully  prepared  to  defend  U.S.  positions  on  all  ques- 
tions, whether  technical  or  not. 

Regarding  your  question  concerning  the  U.S.  position  on  "these  topics",  on  the 
particular  is,sue  of  prior  consent  as  a  restriction  of  broadcasting  or  distribution 
of  remote  sensing  data,  the  U.S.  is  vigorously  opposed  to  any  such  restriction. 
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Question  (5).  Some  of  the  less  developed  countries  (LDC's)  advocate  assign- 
nieut  of  slots  in  geostationary  orbit  even  to  countries  without  a  satellite  to  place 
in  such  an  orbital  slot,  and  allowing  these  countries  to  "rent  out"  the  slot  until 
such  time  as  they  place  a  satellite  there.  What  is  the  current  status  of  this 
debate?  What  is  the  U.S.  position V 

Answer  (5).  The  debate  over  allotment  plans  will  be  a  major  issue  at  the 
WARC.  I  should  point  out.  however,  that  such  plans  do  not  necessarily  contem- 
plate renting  out  the  allotted  frequencies  or  orbit  positions.  The  key  idea  behind 
the  proposal  for  planning  satellite  frequency  assigimients  is  to  ensure  that  there 
is  an  even  distribution  of  frequencies  and  orbit  positions. 

The  U.S.  is  not  opposed  to  all  allotment  plans.  We  accept  the  necessity  for  such 
plans  in  certain  cases  (e.g.,  the  aeronautical  and  maritime  mobile  services  are 
both  subject  to  such  plans).  However,  in  the  area  of  satellite  services  we  are  not 
satislied  that  such  plans  are  necessary  or  desirable.  Current  proposals  to  plan 
the  fixed  satellite  service  in  particular  seem  to  us  likely  to  lead  to  inefficient  use 
of  frequencies  and  orbital  slots. 

Question  (6).  Some  of  the  equatorial  countries  have  made  the  claim  that  the 
portions  of  geostationary  orbit  which  exist  above  their  countries  is  national  prop- 
erty subject  to  their  rule,  and  for  which  they  can  charge  the  user  a  fee.  What  is 
the'  status  of  this  debateV  Is  the  U.S.  position  against  claiming  national  sover- 
eignty in  space  still  the  same  as  enunciated  in  President  Carter's  June  1978 
directive  on  space? 

Answer  (6).  The  debate  is  continuing  in  the  Peaceful  Uses  of  Outer  Space 
Committee  of  the  United  Nations.  This  should  not  be  a  large  issue  at  WARC-79, 
although  several  countries  will  make  remarks  supporting  their  claim.  The  U.S. 
position  has  not  changed  since  President  Carter's  June  1978  directive. 

Question  (7).  What  is  the  U.S.  position  on  rendering  technical  assistance  to 
LDCs  in  communications  technology  (terrestrial  and  space)  in  exchange  for  their 
cooperation  at  GWARC?  How  much  assistance  has  the  U.S.  already  provided  in 
this  area? 

Answer  (7).  We  are  exploring  several  possible  options  concerning  technical 
assistance,  although  our  efforts  will  necessarily  be  quite  modest.  Basically,  we 
believe  that  a  substantial  technical  assistance  program  could  have  a  positive  effect 
on  WARC-79  deliberations,  but  we  are  not  attempting  to  make  a  direct  link 
between  assistance  and  "cooperation"  at  the  WARC  as  suggested  in  the  question. 

On  the  amount  of  assistance  for  communications,  a  precise  figure  is  difficult 
to  derive  from  the  different  assistance  activities.  AID  calculates  that  in  its  differ- 
ent pi'ojects  (most  of  which  are  not  specifically  or  entirely  communications  proj- 
ects) some  .$12  million  was  obligated  in  fiscal  year  1978.  In  addition  to  these 
funds,  the  U.S.  contributes  to  multilateral  assistance  through  the  UN  Development 
Program.  In  1978  the  UNDP  contributed  about  $18  million  to  the  ITU's  communi- 
catioiLs  development  activities  and  about  $4.5  million  to  those  of  UNESCO.  The 
U.S.  contribution  to  UNDP  is,  currently,  approximately  19  percent  of  all  UNDP 
funding. 

For  the  future,  it  is  expected  that  bilateral  AID  assistance  will  increase  slightly. 
Noteworthy  in  this  respect  are  the  AID  rural  satellite  project  and  continuation 
of  NASA  assistance  in  i-emote  sensing  activities. 

Question  (8).  Should  the  U.S.  lose  on  its  major  proposals  at  GWARC,  what 
realistic  options  exist  for  U.S.  action?  Is  it  feasible  for  the  U.S.  to  withdraw 
from  the  International  Telecommunication  I'uion?  What  would  be  the  reper- 
cussions if  the  U.S.  takes  a  number  of  reservations  to  the  treaty  which  emerges 
from  GWARC? 

Answer  (8).  We  must  differentiate  between  losses  on  our  major  proposals 
and  compromises  that  still  satisfy  a  significant  portion  of  our  requirements.  The 
U.S.  does  not  expect  to  have  all  of  our  major  proposals  adopted  in  their  totality. 
Our  proposals  reflect  our  initial  or  going-in  position.  Like  all  other  countries 
attending  the  WARC.  the  U.S.  has  fall  back  position's  for  each  of  its  proposals. 
Naturally,  how  far  the  U.S.  can  fall  back  varies  with  the  specific  sei-vice  and 
frequency  ))ands.  As  examples  of  possible  options  involved  when  the  U.S.  is 
confronted  with  opposition  to  a  major  proposal,  the  following  will  illustrate 
our  general  strategy  to  fulfill  requirements.  If  an  objection  is  centered  upon  a 
.specific  frequency  band,  we  would  ascertain  if  another  band  is  suitable.  Alter- 
nately, we  may  propose  that  one  service  or  another  accept  a  secondaiy  status.  As 
a  third  option,  one  or  more  countries  could  take  a  footnote,  thereby  officially 
advising  all  other  nations  of  their  specific  concern  and  operational  requirements. 
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Fnrthermore,  resolution  of  the  problem  may  be  reached  by  adjusting  the  technical' 
parameters  of  one  or  more  of  the  systems  concerned.  As  a  last  resort,  tlie  U.S. 
might  take  a  reservation  if  the  resulting  situation  was  totally  unacceptable  to  us. 

Regarding  your  second  question,  there  is  no  basis  whatsoever  for  considering 
U.S.  withdrawal  from  the  International  Telecommunication  Union  at  this  time. 
De.spite  all  of  the  anxieties  expressed  over  the  1970  WARC,  we  do  not  now  foresee 
such  a  breakdown  in  the  integrity  of  the  ITU  as  would  cause  us  to  consider  such 
a  withdi-awal. 

Concerning  your  last  point,  it  is  impossible  to  predict  the  repercussions  If 
the  U.S.  takes  a  number  of  resen-ations  to  the  final  acts  of  the  1979  WARC.  This 
would  depend  entirely  upon  what  specific  items  were  involved. 

Qurfition  (9).  At  the  1977  WARC  on  Space  Broadcasting,  Regions  1  and  3 
accepted  a  geostationary  arc  segmentation  plan  which  the  United  States  (in 
Rec:ion  2}  rejected,  and  for  which  we  have  a  counterproposal  to  offer  at  the 
1979  GWARC.  Rather  than  segment  the  geostationary  arc  itself  for  broadcast 
versus  fixed  satellite  sen-ices  (for  example,  broadcast  satellites  would  be  posi- 
tioned from  140° W  to  170°W  longitude  and  fixed  satellites  from  100°W  to  140° W) , 
the  U.S.  counterproposal  would  change  the  frequency  allocations,  so  that  broad- 
cast services  would  operate  in  the  12.2-12.7  GHz  range,  and  fixed  in  the  11.7-12.2 
GHz  range,  without  regard  to  their  placement  in  geostationary  orbit.  What  has 
l)een  the  reaction  by  other  nations  to  the  U.S.  counterpropo.sal?  Especially,  how 
has  Canada  reactefi",  since  it  plans  a  terrestrial  microwave  system  in  the  12.2-12.7 
GHz  range  with  which  the  ))roadcast  satellites  might  interfere?  Must  Region  1 
and  Region  3  also  agree  to  the  U.S.  plan,  or  can  it  be  implemented  for  Region  2 
alone?  What  would  be  the  impact  on  the  number  of  availalde  .satellite  positions 
for  fixed  and  broadcasting  services  for  Region  2  if  the  U.S.  proposal  is  accepted 
in  lieu  of  the  plan  accepted  by  Regions  1  and  3? 

Answer  (9).  First,  I  must  clarify  a  point  in  your  question.  The  United  States 
did  not  reject  an  arc  segmentation  plan  for  broadcasting  satellites  at  the  1977 
Broadcasting  Satellite  Conference.  The  U.S.  accepted  arc  segmentation  for 
Region  2  until  a  regional  planning  conference  could  be  convened  in  19S2  (subse- 
quently changed  to  19S3).  Since  the  1977  conference,  the  United  States  has  devel- 
oped an  alternative  approach  for  frequency  allocations  to  the  Broadcastings 
Satellite  Sen-ice  and  the  Fixed  Satellite  Service  in  the  12  GHz  band.  Our  approach 
proposes  frequency  separation  for  the  two  services  and  has  the  effect  of  approxi- 
mately tripling  tlie  number  of  or])ital  slots  and  frequencies  available  for  coun-^ 
tries  in  Region  2.  Nations  such  as  Brazil  and  Chile  have  endorsed  our  proposal, 
while  others  such  as  Canada.  Argentina,  Mexico  and  Venezuela  would  prefer  to 
see  the  decision  put  off  until  the  1983  regional  broadcast  satellite  planning  confer- 
ence. Incidentallv,  Canada's  present  position  stems  not  from  its  use  of  terrestrial 
microwave  in  the  12.2-12.7  GHz  range— though  that  was  originally  its  concern- 
but  from  a  desire  to  keep  its  options  open  for  a  special  type  of  hybrid  broadcast- 
fixed  satellite. 

Whatever  the  outcome  on  the  arc  segmentation  versus  frequency  separation  is- 
sue, it  is  essentially  a  matter  for  Region  2— so  long  as  the  plan  for  Regions  1  and  3 
is  not  adversely  affected  (and  there  is  no  reason  for  it  to  be  affected). 

Regarding  the  last  questions,  there  is  some  confusion  about  what  frequency- 
separation,  if  adopted,  would  accomplish.  It  would  increase  tlie  number  of  avail- 
able orbit  positions  for  fixed  and  broadcast  satellites  by  as  much  as  three  times 
tlie  current  number  (depending  on  assumptions  as  to  required  spacing).  However, 
tills  increase  does  not  mean  that  there  would  be  no  plan.  On  the  contrary  it 
ai>i)e.irs  that  Region  2  will  still  decide  in  1983  to  plan  the  broadcast  service  in  the 
12  GHz  band — wherever  that  service  is  finally  located  in  the  band. 

Question  (10).  What  is  the  potential  impact  on  U.S.  technology  from  changes 
in  frequencv  allocations  at  GWARC?  If  the  U.S.  counterproposal  to  the  arc 
segmentation  plan  is  adopted,  will  there  be  greater  requirements  for  high  tech- 
nologv  (for  example,  beam  shaping),  and  if  so,  how  many  other  Redoji  2  coun- 
tries would  have  the  capability  to  conform  with  the  U.S.  counterproposal?  Is  this 
question  of  high  technology  requirements  likely  to  bear  on  acceptance  or  rejection 
of  the  U.S.  counterproposal? 

Answer  (10).  The  potential  impact  on  U.S.  technology  from  possible  changes  in 
freniicncy  allocations  is  difficult  to  evaluate  without  specifying  what  particular 
changes  and  what  particular  services  are  involved.  Obviou.sly  if  adequate  alloca- 
tions are  not  made  to  certain  services,  both  the  service  and  the  associated  tech- 
nology could  be  jeopardized.  An  example  is  the  requirement  for  certain  fre- 
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queucies  for  future  generations  of  Landsat  and  Seasat  employing  microwave  as 
well  as  optical  sensing.  Unless  required  frequencies  are  allocated,  microwave 
sensing  will  not  be  possible.  Short  of  total  denial  of  required  allocation,  changes 
ill  tlie  bands  allocated  could  impact  existing  and  future  technology.  For  example, 
narrowing  the  bands  for  radiolocation  could  adversely  affect  existing  and  future 
radar  systems. 

With  specific  regard  to  the  U.S.  proposal  at  12  GHz  it  is  possible  to  predict 
particular  impacts  on  fixed  and  broadcast  satellite  technology.  If  the  U.S.  pro- 
posal of  band  segmentation  between  the  fixed-satellite  service  (FSS)  and  the 
broadcast-satellite  service  (BSS)  is  adopted,  a  three-fold  increase  in  frequency 
spectrum  and  orbit  space  will  become  available  to  these  services  at  12  GHz.  Hence, 
the  pressure  for  more  spectrum  efficient  technology  will  be  relaxed  somewhat. 

On  the  other  hand,  if  the  status  quo  (arc  segmentation  and  frequency  shar- 
ing) is  maintained,  the  need  for  more  efficient  use  of  the  spectrum/orbit  resources 
at  11.7  to  12.2  GHz  is  immediate.  BSS  and  FSS  characteristics  would  likely  be 
set  by  the  198:3  Regional  Administrative  Radio  Conference  to  achieve  a  maximum 
number  of  orbit  positions  using  the  most  advanced  technology  available.  Likely 
technology  developments  required  are  shaped  beam  and  low  sidelobe  antennas  to 
reduce  in'tersatellite  spacings.  Broadcast  satellites  and  fixed-satellites  would  be 
required  to  have  similar  effective  radiated  power  levels  to  increase  orbit  use  effi- 
ciency. Improved  modulation  techniques  would  be  required  to  reduce  "uandwidths. 
"Tuning  type  adjustments"  would  not  be  needed  since  the  basic  transmitters  at 
these  frequencies  already  exist. 

For  most  Region  2  countries,  conforming  to  the  U.S.  proposal  of  frequency 
separation  is  a  matter  of  buying  the  appropriate  technology  or  goods  from  those 
countries  that  are  capable  of  producing.  Within  Region  2,  only  the  United  States 
and  Canada  are  presently  producing  spacecraft  and  spacecraft  components.  For 
ground  receiving  systems,  Brazil  might  have  the  capability  of  i>roduction  in  addi- 
tion to  the  United  States  and  Canada.  Of  course,  needed  items  may  be  procured 
from  Japan  or  several  European  cotintries  as  well. 

If  the  U.S.  proposal  is  not  adopted,  other  Region  2  countries  would  remain  in 
essentially  the  same  position  with  regard  to  conforming.  Tliey  would  have  to  buy 
from  the  producing  nations  and  companies.  It  is  possible  that  other  Region  2 
countries  might  perceive  a  lower  cost  associated  with  the  status  quo  (i.e.,  already 
developed  technology).  However,  this  perception  would  be  in  error,  since  the 
status  quo  requires  the  more  immediate  development  of  high  technology. 

Question  (11).  Does  the  overall  U.S.  proposal  for  the  GWARC  include  fre- 
quency allocation  plans  for  future  satellite  developments,  such  as  multipurpose 
space  platforms'?  If  significant  developments  are  made  in  satellite  technology  be- 
fore tlie  next  GWARC  in  1999,  can  a  GWARC  be  convened  prior  to  that  time? 
What  would  be  required  for  the  United  States  to  initiate  such  a  meeting? 

Answer  (11).  Overall  the  U.S.  proposals  stress  the  need  for  flexibility  and 
incremental  change  to  allow  the  phasing  in  of  more  efficient  radio-communication 
technologies  as  they  develop.  Our  specific  proposals  have  reflected  this  approach, 
both  in  freqtiency  allocation  and  in  regulatory  matters. 

Whether  a  general  WARC  would  be  called  before  the  end  of  the  1990's  to  deal 
with  the  implications  of  changes  in  communications  technology  is  a  matter  of 
conjecture  at  the  present  time.  The  more  probable  scenario  would  be  a  series  of 
specialized  conferences  to  deal  with  these  changes.  There  is  a  set  procedure  in 
the  ITU  Convention  for  calling  such  conferences,  which  the  United  States  could 
initiate,  on  its  own  or  with  other  ITU  members  as  it  saw  fit. 

Question  (12).  How  much  input  did  XASA  make  to  U.S.  preparations  for 
WARC?  Are  there  areas  in  which  XASA  disputed  the  recommendations  of  the 
Interdepartment  Radio  Advisory  Comnuttee?  How  were  these  issues  resolved? 

Answer  (12i.  NASA  has  been  a  full  participant  to  U.S.  preparations  for 
WARC  for  the  last  five  years.  It  is  an  IRAC  member  and  NASA  officials  have 
been  members  of  our  bilateral  teams  discussing  WARC  matters  with  foreign 
countries.  Additionally,  NASA  spokesmen  have  presented  papers  at  each  of  tlie 
three  ITU  regional  seminars  held  in  preparation  for  WARC-79.  On  one  occasion, 
NASA  has  disagreed  with  recommendations  of  IRAC.  This  disagreement  was 
resolved  in  executive  sessions  involving  myself,  Henry  Geller,  Director  of  NTIA, 
Charles  Ferris,  Chairman  of  FCC,  and  Robert  Frosch,  NASA  Administrator. 

Qneiition  (IS).  What  is  the  U.S.  proposal  regarding  an  allocation  for  satellite 
power  stations?  Since  you  indicated  that  this  is  likely  to  be  a  controversial  topic 
at  the  GWARC,  do  you  expect  the  controversy  to  be  technical  or  political? 
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Answer  (13).  The  United  States  proiwses  that  the  band  2450  MHz  be  desig- 
nated for  a  solar  power  satellite.  The  controversy  will  probably  be  both  technical 
and  political.  The  technical  controversy  will  be  over  the  possible  interference 
which  such  a  system  might  cause  to  radio  services.  The  "political"  controversy 
would  relate  to  the  possible  environmental  and  biological  hazards  of  the  system. 
These  problems  are  inider  study  by  NASA  and  the  Department  of  Energy  and 
will  have  to  be  fully  resolved  before  a  system  is  put  into  operation.  Our  objective 
at  WARC  is  mei-ely  to  identify  an  appropriate  frequency  for  the  '"downlink"  of 
such  a  system  in  the  event  that  these  problems  are  re.solved  and  experimental 
work  is  able  to  go  forward. 

Question  {14)-  Mr.  Robinson,  could  you  provide  for  the  record  the  U.S.  posi- 
tion paper  for  the  GWARC  ? 

Answer  (14).  Because  our  position  papers  contain  classified  negotiating 
strategy  and  tactics,  I  cannot  provide  a  copy  of  them  at  this  time.  I  will,  how- 
ever, provide  a  copy  of  our  official  proposals  which  have  been  sent  to  the  ITU. 

The  next  witness  will  be  JNIr.  Neil  Hosenball,  who  is  Chairman  of  the 
U.S.  Delegation  to  the  Untied  Nations  Committee  on  the  Peaceful 
Uses  of  Outer  Space. 

Mr.  Hosenball,  it's  nice  to  have  you  here  again. 

]\Ir.  Hosenball.  Thank  you,  Mr.  Chairman. 

[The  prepared  statement  of  Mr.  Hosenball  follows  :] 

Statement  of  S.  Neil  Hosenball,  U.S.  Representative  to  the  1979  Session  at 
THE  U.N.  Committee  on  the  Peaceful  Uses  of  Outer  Space  and  General 
Counsel,  National  Aeronautics  and  Space  Administration 

Mr.  Chairman  and  members  of  the  subcommittee,  I  am  pleased  to  have  the 
opportunity  to  appear  as  a  witness  at  this  hearing  in  my  capacity  as  U.S.  repre- 
sentative to  the  United  Nations  Committee  on  the  Peaceful  Uses  of  Outer  Space 
(COPUOS)  and  report  on  the  results  of  the  Committee's  recent  meeting,  .June 
18  through  .July  13.  1979. 

By  way  of  background,  the  United  Nations  Ad  Hoc  Committee  on  the  Peaceful 
Uses  of  Outer  Space  came  into  being  on  December  13,  195S,  one  year  after  the 
launch  of  Sputnik  and  almost  simultaneous  with  the  birth  of  NASA.  A  part  of  its 
charter  was  to  explore  "the  nature  of  legal  problems  which  may  arise  in  the 
carrying  out  of  programs  to  explore  outer  space."  One  year  later,  the  Ad  Hoc 
Committee  was  transformed  into  a  standing  committee  of  the  United  Nations. 
The  Committee  initially  consisted  of  representatives  from  24  countries,  was  in- 
creased in  1961  to  2.S,  in  1974  to  37,  and  today,  after  the  addition  of  10  new  mem- 
bers in  1977,  has  47  member  nations  participating.  The  member  nations  on  the 
Committee  mirror  the  U.N.  membership  as  a  whole,  having  African,  Asian.  Latin 
American,  Western  European,  Eastern  European,  Mid  East,  First  World  coun- 
tries. Third  World  countries,  and  countries  in  every  stage  of  development.  Tlie 
Committee  established  two  sulicommittees,  a  Legal  Subcommittee  and  a  Scientilic 
and  Technical  Subcommittee.  The  Ivegal  Subcommittee  holds  a  four-week  session 
in  the  spring  of  each  year,  and  the  Scientific  and  Technical  Subcommittee  also 
meets  in  the  spring  for  a  2-  or  3-week  session,  usually  prior  to  the  Legal  Subcom- 
mittee meeting.  Each  subcommittee  at  the  conclusion  of  its  session  prepares  a 
report  to  the  parent  Committee  on  the  Peaceful  Uses  of  Outer  Space  to  be  con- 
sidered during  a  2-  or  3-week  session  in  late  spring  or  early  sunnner.  Similarly,  the 
parent  committee  at  the  end  of  its  session  issues  a  report  for  discussi(m  in  the 
General  Assembly's  Special  Political  Committee.  The  Special  I'olitical  Committee 
then  drafts  a  resolution  for  submission  to  and  subsequent  adoption  by  the  General 
Assembly. 

All  members  of  the  Committee  on  the  Peaceful  Uses  of  Outer  Sp;ice  are  repre- 
sented on  its  two  subconnnittees.  Generaly.  the  delegates  to  the  Legal  Subcommit- 
tee are  lawyers  or  diplomats,  while  most  delegates  to  the  Scientific  and  Technical 
Suljcommittee  have  a  scientific  or  technical  itackground.  The  Committee  and  its 
subconnnittees  work  on  the  basis  of  consensus.  The  alternatives  to  operating  by 
consensus  would  I)e  to  decide  issues  by  majority  vote.  The  Committee  recognized 
at  an  early  stage  of  its  history  that  dealing  as  it  would  be  in  an  entirely  new 
area  of  human  activity  that  the  most  authoritative  way  of  preceeding  would  be 
through  a  conimon  appreciation  of  tlie  problems  and  connnon  agreement  on  its 
solution.  Tiie  principle  of  consensus  was  adopted  as  the  only  acceptable  procedure 
for  obtaining  workable  effective  solutions. 
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Conflicting  positions  must  be  resolved  by  unanimous  agreement  or,  if  not  una- 
nimous agreement,  liy  the  dissenting  member  noting  or  reserving  its  objections  or 
position  on  the  record.  Of  course,  each  member  State,  whether  on  tlie  Outer  Space 
Committee  or  not,  can  h\ter  decide  if  it  wishes  to  become  a  party  to  the  treaty  and 
be  bound  by  its  terms.  In  general,  the  Space  Treaties  have  receivetl  widespread, 
though  not  universal,  acceptance  by  the  international  community.  The  Outer 
Space  Treaty,  for  example,  has  been  signed  by  90  coxuitries  and  ratified  by  56. 

The  consensus  principle  has  worked  well  to  date,  and  its  usefulness  was  re- 
cently reinforced  by  the  approval  in  the  last  session  of  tlie  Committees  of  the 
Agreement  Governing  Activities  of  States  on  the  Moon  and  other  Celestial  Bodies. 
It  has  worlved  notwitlistanding  that  Committee  membersliip  consists  of  countries 
with  differing  systems  of  jurisprudence,  political  philosophies,  social  customs,  and 
levels  of  scientific  and  economic  development.  Tlie  process  has  worked  probably 
because  nations  have  perceived,  if  not  a  unity  of  interests,  at  least  roughly  par- 
allel interests  in  securing  outer  space  for  the  peaceful  pursuit  of  its  potential 
benefit  for  all  nations  and  mankind. 

Well  then,  what  has  the  Committee  and  its  subsidiary  bodies  actually  accom- 
plished in  20  years?  Taking  note  of  the  problems  and  limitations  which  inhere  in 
its  methods  of  operations  and  given  the  fact  that  this  new  organization  was  deal- 
ing not  only  with  the  new  milieu  of  outer  space  but  a  new  frontier  of  law  with 
virtually  no  precedent,  the  number  of  treaties  and  conventions  presently  in  force 
dealing  with  outer  space  is  surprising,  especially  when  one  considers  the  intrica- 
cies of  international  law  and  displomacy  and  the  fact  that  many  disparate  in- 
terests are  involved  in  outer  space.  In  the  scientific  and  technical  area,  it  has 
fostered  international  cooperation  and  provided  a  framework  for  the  discussion 
and  dissemination  of  the  results  of  space  activities. 

The  early  work  of  the  Committee,  although  brought  to  a  halt  several  times 
as  the  result  of  cold-war  tensions,  eventuated  in  General  Assembly  Resolution 
1721  (XVI)  in  December  1961  which  commended  to  States  the  following  guiding 
principles:  (1)  that  international  law,  including  the  Charter  of  the  Uniteil 
Nations,  applies  in  outer  space;  and  (b)  that  outer  space,  including  celestial 
bodies,  is  free  for  exploration  and  use  by  all  States  in  conformity  with  interna- 
tional law  and  is  not  subject  to  national  appropriation.  Six  years  later,  these 
principles  became  the  main  pillars  of  the  1967  Outer  Space  Treaty. 

In  the  short  span  from  1958  to  1974,  the  Legal  Subcommittee  has  produced 
four  space  treaties  which  have  entered  into  force — The  1967  Treaty  on  Principles 
Governing  the  Activities  of  States  in  the  Exploration  and  Use  of  Outer  Space. 
Including  the  Moon  and  Other  Celestial  Bodies;  The  1968  Agreement  on  the 
Rescue  of  Astronauts,  the  Return  of  Astronauts,  and  the  Return  of  Objects 
Launched  into  Outer  Space ;  The  1972  Convention  on  International  Liability  for 
Damage  Caused  by  Space  Objects ;  and  the  1974  Convention  on  Registration  of 
Objects  Launched  into  Outer  Space. 

It  is  generally  accepted  that  the  Outer  Space  Treaty  of  1967  is  the  basic 
charter  or  constitution  governing  space  activities.  The  extensive  history  behind 
the  Outer  Space  Treaty  can  be  inferred  from  the  lapse  of  6  years  from  Resolu- 
tion 1721.  The  Outer  Space  Treaty  includes  Articles  establishing  a  number  of 
basic  principles,  such  as  State  responsibility  for  damage  caused  by  the  launching 
of  space  objects,  provision  for  the  rescue  and  return  of  astronauts  and  objects 
launched  into  space,  and  provision  for  the  registration  of  space  objects  so  as  to 
identify  ownership  of  the  object.  The  three  treaties  that  followed  elaborated 
these  basic  principles  first  established  in  the  Outer  Space  Treaty.  Other  Articles 
in  the  Outer  Space  Treaty  provide  that,  unlike  airspace,  outer  space,  including 
the  Moon  and  other  celestial  bodies,  is  not  sul)ject  to  national  appropriation  by 
claims  of  sovereignty ;  outer  space,  including  the  ;Moon  and  other  celestial 
bodies,  shall  be  free  for  exploration  and  use  by  all  States  without  dis- 
crimination of  any  kind ;  the  placing  in  orbit  around  the  earth,  stationary 
in  outer  space,  or  the  placement  on  celestial  bodies  of  any  objects  carry- 
ing nuclear  weapons  or  any  other  kinds  of  weapons  of  mass  destruction  is 
proscribed ;  the  Moon  and  other  celestial  bodies  shall  be  used  exclusively  for 
peaceful  purposes ;  States  parties  to  the  Treaty  bear  international  responsibility 
for  national  activities  including  activities  of  non-governmental  entities  in  outer 
space,  including  the  Moon  and  other  celestial  bodies ;  and  several  provisions 
providing  that  space  activities  should  be  conducted  so  as  to  promote  internalional 
cooperation  in  the  exploration  and  use  of  outer  space,  including  the  Moon  and 
other  celestial  bodies. 
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At  its  recent  1979  session,  the  COPUOS  reached  consensus  on  a  fifth  treaty, 
the  Agreement  Governing  Activities  of  States  on  the  Moon  and  Other  Celestial 
Bodies.  This  treaty,  like  its  three  predecessors,  is  an  elaboration  of  basic  prin- 
ciples first  established  in  the  1967  Outer  Space  Treaty.  In  1971,  the  U.S.S.R. 
proposed  for  inclusion  in  the  agenda  of  the  2(3th  session  of  the  General  Assembly 
an  item  entitled  "Preparation  of  an  international  treaty  concerning  the  Moon." 
On  November  5,  1971,  at  the  26th  session  of  the  First  Committee  of  the  General 
Assembly,  the  TJ.S.S.R.  submitted  a  "Draft  Treaty  Concerning  the  Moon."  On 
November  29,  1971,  the  General  Assembly  adopted  resolution  2779  (XXVI)  in 
which  it  took  note  of  the  draft  treaty  submitted  by  the  U.S.S.R.  and  requested 
the  COPUOS  and  its  Legal  Subcommittee  to  consider,  as  a  matter  of  priority, 
the  question  of  the  elaboration  of  a  draft  international  treaty  concerning  the  Moon 
and  to  report  thereon  to  the  General  Assembly  at  its  27th  session. 

During  the  11th  session  of  the  Legal  Subcommittee,  a  substantially  revised 
and  expanded  text  consisting  of  a  Preamble  and  twenty-one  Articles  was  ap- 
proved as  the  basis  on  which  work  should  be  pursued  during  the  following 
session  of  the  Legal  Subcommittee  as  a  matter  of  priority.  In  the  years  follow- 
ing 1972,  it  soon  became  apparent  that  there  were  only  three  outstanding  issues 
preventing  consensus ;  the  scope  of  the  Treaty,  i.e.,  whether  it  should  be  restricted 
to  the  Moon  or  apply  to  other  celestial  bodies ;  information  to  be  furnished ;  and 
exploitation  of  natural  resources. 

During  the  17th  session  of  the  Legal  Subcommittee  (March  13-April  7,  1978), 
a  concerted  effort  by  the  Austrian  delegation  to  resolve  the  outstanding  issues 
through  the  medium  of  informal  consultations  resulted  in  a  draft  text  of  an 
•'Agreement  Governing  the  Activities  of  States  on  the  Moon  and  Other  Celestial 
Bodies"  being  submitted  to  the  Legal  Subcommittee  as  a  working  group  paper 
(WGI  1978)  WP  2  (April  3,  1978).  Because  the  draft  had  been  circulated  so 
close  to  the  end  of  the  session,  neither  the  working  group,  the  Legal  Subcom- 
mittee nor  the  COPUOS  had  the  opportunity  to  either  review  or  discuss  this 
draft  text.  Action  on  the  text  was  deferred  to  the  1979  session  of  the  Legal  Sub- 
committee so  as  to  permit  review  and  consideration  by  the  delegates  and  their 
respective  governments.  The  informal  consultations  held  during  the  1978  Legal 
Subcommittee  and  COPUOS  sessions  concentrated  on  the  natural  resources 
article  and.  in  particular,  the  inclusion  of  "the  common  heritage  of  mankind" 
concept,  it  being  informally  understood  the  other  outstanding  issues  of  informa- 
tion and  scope  of  treaty  could  be  resolved  if  the  natural  resources  issues  could 
be  successfuly  compromised. 

During  the  eighteenth  session  of  the  T^egal  Sucommittee  (March  12-April  6, 
1979),  the  Austrian  draft  text  was  reviewed  and  discussed.  Brazil,  speaking 
for  the  developing  coimtries.  proposed  one  amendment  to  the  natural  resources 
article  (Article  XI)  which,  if  acceptable  to  the  rest  of  the  Legal  Subcommittee, 
would  be  referred  to  their  Governments  for  acceptance.  It  was  proposed  that 
the  "common  heritage  of  mankind"  concept  be  reformulated  to  read : 

"The  moon  and  its  natural  resources  are  the  common  heritage  of  mankind, 
which  finds  its  expression  in  the  provisions  of  this  Agreement  and  in  particular 
in  paragraph  5  of  this  article." 

This  resulted  in  brackets  being  placed  by  other  delegations  around  other 
provisions,  i.e.,  treaty  scope,  advance  notification  of  placement  of  radioactive 
materials,  natural  resources  exploitation  review  conference,  and  ratification. 

The  COPUOS,  at  its  1979  session,  was  able  to  reach  consensus  due  to  the 
acceptance  by  the  U.S.S.R.  of  the  Brazilian  formulation  of  the  "common  heri- 
tage" principle  and  the  agreement  of  the  developing  countries  not  to  insist  on 
a  provision  imposing  a  moratorium  on  the  exploitation  of  natural  resources 
pending  the  establishment  of  an  international  regime  to  govern  such  exploitation. 
Before  discussing  in  greater  depth  the  natural  resources  Article  XI  and  some 
other  issues  of  importance  in  the  Treaty,  it  is  noted  that  the  Treaty  adds  to  or 
usefully  clarifies  existing  international  space  law  in  the  following  respects: 

(a)  Article  III,  paragraph  2 — usefully  details  certain  specific  prohibitions 
to  ensure  peaceful  use  of  the  Moon  and  other  celestial  bodies. 

(b)  Article  V — provides  for  notification  and  specified  information  upon 
completion  of  a  mission  or,  for  a  mission  of  long  duration,  every  30  days; 
provisions  in  regard  to  multiple  use  of  areas  or  orbits,  possible  discovery 
of  organic  life,  and  danger  to  human  life. 

(c)  Article  VI,  paragraph  2 — confirms  right  of  States  to  collect  and 
remove  samples  for  scientific  investigation  and  the  riglit  to  use  appropriate 
Quantities  of  sul)stances  on  the  Moon  and  other  celestial  bodies  to  support 
scientific  missions. 
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(d)  Article  VII,  paragraph  1 — environmental  protections. 

(e)  Article  VII,  paragraph  2 — advance  nutilication  of  radioactive  mate- 
rials use. 

(f)  Article  VII,  paragraph  3 — reporting  of  areas  of  special  scientitic 
interest  and  designation  of  sucli  areas  as  international  scientitic  preserves. 

(g)  Article  IX,  paragraph  1 — principle  of  using  only  such  area  of  the 
Moon  and  other  celestial  bodies  as  is  required  for  the  needs  of  a  station. 

(h)  Article  X,  paragraph  1 — obligation  to  safeguard  human  life  and  to 
regard  all  persons  on  the  Moon  and  other  celestial  bodies  as  entitled  to 
Astronaut  Agreement  treatment. 

(i)  Article  X,  paragraph  2 — obligation  to  offer  shelter  to  those  in  distress, 
(j)   Article  XII,  paragraph  3 — right  to  humanitarian  emergency  use  uf 
lunar  facilities  of  others. 

(k)   Article  XIII — notification  regarding  crash  landings. 
(1)  Article  XIV,  paragraph  2 — recognition  that  a  detailed  liability  regime 
may  be  necessary. 

(m)  Article  XI,  paragraph  7 — establishment  of  principles  calling  for 
orderly  and  safe  development  and  rational  management  of  natural  resources, 
expansion  of  opiwrtunities  in  use  of  such  resources,  equitable  sharing  in 
benefits,  and  special  consideration  of  the  interests  and  needs  of  developing 
countries  and  for  the  efforts  of  space  powers. 

(n)  Article  XV,  paragraphs  2  and  3 — detailed  provision  for  effective 
consultation  in  disputes  situations. 
Coming  back  tc  tiit  -conimon  lieritage  of  mankind"  principle  which  is  enunci- 
ated in  Article  XI,  paragraph  1,  and  is  tied  to  the  future  international  regime 
that  may  be  established  to  govern  the  exploitation  of  natural  resources,  it  was 
the  United  states  which  introduced  this  language  in  1972.  It  confirms  that  all 
the  States  parties  to  the  treaty  have  a  sufficient  interest  in  the  possible  future 
exploitation  of  the  natural  resources  of  the  Moon  and  other  celestial  bodies  that 
their  views  are  to  be  given  serious  consideration  at  any  future  international 
conference  which  may  attempt  to  establish  an  international  regime.  The  United 
States,  in  an  on-the-record  statement  by  the  U.S.  Representative  at  the  Legal 
Subcommittee  on  May  3,  1972.  stated  the  following : 

••On  the  broadest  level  of  generality,  it  seems  right  to  state  that  such  resources 
are  of  'the  common  heritage  of  all  mankind  *  *  *'  On  the  other  hand  we  would 
not  want  to  preclude  in  any  way  the  use  of  natural  resources  of  celestial  bodies 
for  scientific  investigation;  U.S.  activities  in  returning  lunar  samples  and  in 
sharing  them  with  scientific  institutions  around  the  world  are  well  known,  as  are 
the  Soviet  Lunokhod  returns  and  exchanges.  We  would  also  want  to  be  careful 
to  ensure  that  celestial  body  resources  may  be  used  where  found  for  supporting 
life  systems  as.  for  example,  in  uses  by  astronauts  of  liquids  or  gases  of  a  par- 
ticular celestial  body.  Finally,  we  would  need  to  contemplate  a  special  treaty- 
drafting  conference  in  the  event  of  the  discovery  of  commercially  exploitable 
resources.  At  such  a  conference  participants  would  need  to  bear  in  mind  not 
only  common  goals  of  economic  advancement  but  the  need  to  encourage  invest- 
ment and  efficient  development  as  well." 

A  further  explanation  of  the  meaning  attached  to  the  "common  heritage" 
principle  by  the  United  States  was  presented  to  the  Legal  Subcommittee  by  the 
U.S.  Representative  on  April  19.  1973.  as  follows  : 

"My  delegation  wants  also  to  place  on  record  United  States  views  concerning 
the  problem  of  celestial  body  natural  resources.  As  we  have  seen  the  matter,, 
what  is  involved  is  not  so  much  a  problem  but  only  a  conceivable  possibility. 
Essentially,  the  question  is  what  rules  and  procedures  should  reasonably  apply 
in  the  event  of  the  future  discovei^j-  of  exploitable  natural  resources  on,  for 
example,  the  Moon. 

-Last  spring  the  United  States  proposed  that,  and  I  quote,  The  natural  re- 
sources of  the  Moon  and  other  celestial  bodies  shall  be  the  common  heritage  of 
all  mankind.'  (A/AC.105/C.2(XI)  Working  Paper  12/Rec.  1,  17  April  1972.)  We 
also  proposed  to  protect  current  or  possible  future  uses  of  these  resources  for 
scientific  research,  such  as  the  return  of  lunar  rocks,  for  example,  the  hypothet- 
ical use  by  an  astronaut  of  water  or  some  other  liquid  found  in  rocks  on  a  celes- 
tial body.  In  addition,  we  proposed  that  if  and  when  practical  exploitation  of 
lunar  resources  should  become  a  reality,  the  parties  to  the  treaty  should  join  in 
an  international  conference,  and  again  I  quote,  'with  a  view  to  negotiating 
arrangements  for  the  international  sharing  of  the  benefits  of  such  utilization.' 

"As  far  as  they  go,  these  proposals  have  met  with  very  VN-ide  acceptance. 
When  there  was  some  reluctanct  to  proclaim  the  current  applicability  of  the 
'common  heritage'  principle,  we  agreed  that  the  Moon  Treaty  might  instead  put 
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the  matter  in  a  somewhat  different  context  hy  providing  that  the  purpose  of  such 
a  future  conference  should  be  'on  the  basis'  of  the  common  heritage  principle. 
On  the  other  hand,  as  I  have  at  this  session  repeatedly,  although  I  hope  politely, 
made  clear,  the  United  States  is  not  prepared  to  accept  an  express  or  implied 
prohibition  on  the  exploitation  of  ix)ssible  natural  resources  before  the  interna- 
tional conference  meets  and  agrees  on  appropriate  machinery  and  procetlures 
and  a  treaty  containing  them  takes  effect.  In  our  view,  the  Moon  agreement 
cannot  reasonably  seek  to  require  that  exploitation  must  await  the  establishment 
of  the  treaty-based  regime. 

"We  have  sought  to  meet  concerns  of  other  delegations  by  accepting  the  sugges- 
tion that  the  current  treaty  should  call  for  States  conducting  missions  to  the 
Moon  and  other  celestial  bodies  to  report  not  only  on  scientific  results  but  on 
natural  resources.  A  provision  of  this  character  would  help  ensure  that  all 
parties  to  the  treaty  would  l)e  informed  and  could  take  action  to  prepare  for  and 
meet  in  the  international  conference. 

"One  or  two  particular  points  should  be  made  concerning  these  matters  as 
they  are  reflected  in  Working  Paper  15  which  the  Ignited  States  delegation  in- 
troduced on  April  17.  As  is  apparent  from  the  text,  this  working  paper  excludes 
the  concept  of  a  pre-regime  moratorium.  References  to  the  words  'in  place'  in 
the  first  sentence  of  that  paragraph  and  to  paragi-aph  7  of  Article  X  make  this 
clear.  More  particularly,  the  words  'in  place'  in  the  first  sentence  of  paragraph  2 
are  intended  to  indicate  that  the  prohibition  against  assertion  of  property  rights 
would  not  apply  to  natural  resources  once  reduced  to  possession  through  ex- 
ploitation either  in  the  pre-regime  period  or,  subject  to  the  rales  and  procedures 
that  a  regime  would  constitute,  following  the  establishment  of  the  regime.  Also 
with  regard  to  tlie  last  sentence  of  paragraph  2  of  Article  X,  the  'without  preju- 
dice' clause  would  apply  to  exploitation  whether  by  a  State,  government  entity, 
iion-governmental  enterprise  or  international  organization." 

These  statements  l>y  the  United  States  were  not  contradicted  and  constitute 
a  part  of  the  legislative  history  of  the  treaty  negotiations.  (The  phrase  "in 
place,"  referred  to  in  the  above  statement  is  contained  in  the  first  sentence  of 
paragraph  3,  Article  XI,  of  the  Treaty  text.) 

On  the  last  day  of  the  1979  COP'UOS  se.ssion,  .July  3,  1979.  after  consensus 
was  reached  on  the  Moon  Treaty,  I,  as  the  U.S.  Representative,  made  the  fol- 
lowing statement  which  was  again  not  contradicted  by  any  of  the  delegations 
which  spoke  sul)sequently : 

"Article  XI  of  the  draft  Moon  agreement,  which  declares  that  celestial  bodies 
other  than  the  Earth,  and  the  natural  resources  of  such  celestial  bodies,  are  the 
common  heritage  of  mankind,  was  initially  suggested  by  Argentina  but  was 
formally  proposed  by  my  delegation  in  1972.  It  makes  clear  that  the  parties  to 
the  agreement  undertake,  as  the  exploitation  of  the  natural  resources  of  the 
celestial  bodies  other  than  the  Earth  is  about  to  become  feasible,  to  convene  a 
conference  to  negotiate  an  international  regime  to  govern  the  exploitation  of 
those  mineral  and  other  substantive  resources  which  may  be  found  on  the  surface 
or  subsurface  of  a  celestial  body.  The  draft  agreement — and  I  am  particularly 
I'leased  about  this,  as  a  member  of  the  National  Aeronautics  and  Space  Admin- 
istration (NASA) — as  part  of  the  compromises  made  by  many  delegations,  places 
no  moratorium  upon  the  exploitation  of  the  natural  resources  on  celestial  bodies, 
pending  the  estal)]ishment  of  an  international  regime.  This  permits  orderly 
attempts  to  establish  that  such  exploitation  is  in  fact  feasible  and  practicable, 
))y  making  possible  experimental  beginnings  and.  then,  pilot  operations,  a  process 
by  wliich  we  believe  we  can  learn  if  it  will  ()e  practicable  and  feasilile  to  exploit 
the  mineral  resources  of  such  celestial  bodies.  My  Government  will,  when  and 
if  these  negotiations  for  such  a  regime  are  called  for,  under  Articles  XI  and 
XVIII,  make  every  effort  to  see  that  the  regime  is  successfully  negotiated. 

"We  note  also  with  j^atisfaction  that  Article  XI,  paragrapli  S,  l)y  referring  to 
Article  VI,  paragraph  2.  makes  it  clear  that  the  right  to  collect  samples  of  natural 
resources  is  not  infringed  upon  and  that  there  is  no  limit  upon  the  right  of  States 
parties  to  utilize,  in  the  cour.se  of  scientific  investigations,  such  quantities  of 
those  natural  resources  found  on  celestial  bodies  as  are  appropriate  for  the 
support  of  tl)eir  missions.  We  believe  that  this,  in  combination  with  the  experi- 
mental and  pilot  programmes,  will  foster  and  further,  and  pei-haps  speed  up,  the 
ixissibility  of  tlie  commercial  or  practical  exploration  of  natural  resources." 

In  connection  with  the  "common  heritage"  principle,  the  1979  COl'UOS  Report 
will  record  the  Conunittee's  agreement  that  "by  virtue  of  Article  I.  paragraph  1, 
the  principle  contained  in  Article  XI,  paragraph  ],  would  also  apply  to  celestial 
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Tiodies  in  the  solar  system  other  than  the  Earth  and  to  its  natural  resources." 
The  plain  meaning  of  this  Committee  agreement  is  to  limit  application  of  the 
"common  heritage"  principle  to  the  celestial  bodies  themselves  and  to  the  natural 
resources  of  such  celestial  bodies.  Clearly,  there  is  no  intent  to  apply  the  princi- 
ple to  orbits  and  trajectories  of  space  objects.  Further,  nothing  in  the  text  sug- 
gests that  all  countries  are  to  share  equally  in  the  Moon's  resources.  Any  sharing 
of  resources  would  have  to  be  agreed  to  in  an  international  conference.  Article 
XI,  paragraph  7,  uses  the  phrase  '-equitable,"  not  "equal"  sharing.  In  determining 
"equitable"  sharing,  special  consideration  is  to  be  given  not  only  to  the  needs 
and  interests  of  the  developing  countries  but  also  to  "the  efforts  of  those  coun- 
tries which  have  contributed  either  directly  or  indirectly  to  the  exploration  of 
the  Moon." 

Regarding  Article  I,  the  1979  COPUOS  report  will  also  record  the  Committee's 
agreement  that  "the  trajectories  and  orbits  mentioned  in  Article  I,  paragraph  2, 
do  not  include  trajectories  and  orbits  of  space  objects  in  earth  orbits  only  and 
trajectories  of  space  objects  between  the  earth  and  such  orbits."  In  my  July  3, 
1979,  statement  for  the  record,  I  affirmed  the  U.S.  understanding  of  the  Article's 
meaning  as  follows : 

"We  accept  the  Committee's  conclusions  as  to  this  Article — namely,  first,  that 
references  to  the  Moon  are  intended  to  be  references  also  to  other  celestial  bodies, 
other  than  the  Earth ;  secondly,  that  references  to  the  Moon's  natural  resources 
are  intended  to  comprehend  those  natural  resources  to  be  found  on  these  celestial 
bodies;  and  thirdly,  that  the  trajectories  and  orbits  referred  to  in  Article  I, 
paragraph  2,  do  not  include  trajectories  and  orbits  of  space  objects  in  Earth 
orbit  only,  or  trajectories  of  space  objects  between  the  Earth  and  Earth  orbit. 

"In  regard  to  the  phrase  'Earth  orbit  only,'  the  fact  that  a  space  object  in 
Earth  orbit  also  is  in  orbit  around  the  Sun  does  not  bring  the  space  objects  which 
are  only  in  Earth  orbit  within  the  scope  of  this  treaty  ;  and  a  space  oliject  orbit- 
ing the  Moon,  while  the  Moon  orbits  the  Earth  as  well  as  the  Sun,  is  in  fact 
within  the  scope  of  this  treaty." 

Moving  now  to  the  second  United  Nations  Conference  on  the  Exploration  and 
Peaceful  Uses  of  Outer  Space,  the  Committee  agreed  that  the  conference  would 
be  held  in  the  latter  part  of  1982  for  a  period  of  two  to  three  weeks  and  deferred 
the  venue  question  to  19S0.  The  agenda  would  permit  discussion  of  "scientific, 
technical,  social,  economic,  organizational  and  other  relevant  asi>ects  and  their 
interrelationships."  iVttempts  to  add  "legal  aspects"  were  rejected.  The  Commit- 
tee also  agreed  that  the  consensus  procedure  is  to  be  included  in  the  Rules  of 
Procedure  for  the  Conference  to  be  established,  as  follows  : 

"It  is  proposed  that  best  endeavors  would  be  made  to  ensure  that  the  work 
of  the  conference  and  the  adoption  of  its  final  report  would  be  accomplished  by 
general  agreement." 

This  language  is  similar  to  that  pursuant  to  which  the  COPUOS  itself  operates 
by  consensus.  It  was  recommended  that  a  conference  secretariat  be  established, 
headed  by  a  secretary-general  and  three  deputies,  as  well  as  a  conference  bui'eau 
headed  by  a  president,  several  vice  pi'esidents  and  chairmen  of  the  three  main 
committees:  (1)  State  of  Space  Science  and  Technology;  (2)  Applications  of 
Space  Science  and  Technology ;  and  (3)  International  Cooperation  and  the  Role 
of  the  I\N.  If  the  proposed  agenda,  which  was  developed  in  the  Scientific  and 
Technical  Subcommittee  and  approved  by  the  full  Committee,  is  adopted  by  the 
UN  General  Assembly,  it  will  be  circulated  to  all  member  States  in  January  1980 
with  an  invitation  to  submit  national  papers  to  be  reviewed  by  the  conference 
secretary-general  by  spring  1981. 

The  Committee  endorsed  the  recomendations  of  the  Scientific  and  Technical 
Subcommittee  that  the  agenda  for  its  1980  session  should  include  the  following 
priority  items : 

"(a)  Consideration  of  the  United  Nations  Programme  on  Space  Applications 
and  the  co-ordination  of  space  activities  within  the  United  Nations  system ; 

"  ( &)  Questions  relating  to  remote  sensing  of  the  Earth  by  satellites  ; 

"(c)  Use  of  nuclear  power  sources  in  outer  space ; 

"(d)  Co-ordinating  role  of  the  United  Nations  in  the  use  of  space  science  tech- 
nology, particularly  in  the  developing  countries. 

"With  regard  to  the  item  on  remote  sensing,  the  Subcommittee  recommended 
that  its  future  examination  of  questions  relating  to  remote  sensing  also  include 
the  specific  areas  of  applications  of  remote  sensing  technology  so  as  to  enable  it 
to  further  assess  the  needs  of  ]M ember  States,  x>articularly  the  developing  coun- 
tries, in  the  various  areas  of  current  and  future  applications." 
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It  endorsed  the  recommendation  that  the  agenda  of  the  Scientific  and  Technical 
Subcommittee's  seventeenth  session  should  also  include  the  following  items  : 

"(rt)  Questions  relating  to  space  transportaiton  systems ; 

"(&)  Examination  of  the  physical  nature  and  technical  attributes  of  tJie  geo- 
stationary orbit." 

The  Committee  further  endorsed  the  Scientific  and  Technical  Subcommittee's 
recommendation  that  the  Working  Group  ( WG)  on  Nuclear  Power  Sources  should 
meet  during  the  session  in  order  to  continue  its  consideration  of  questions  re- 
lated to  the  use  of  nuclear  power  sources  in  outer  space.  The  WG  has  recommended 
tJiat  to  assist  its  future  work  further  studies  should  be  made  in  the  following 
subject  areas : 

"(1)  Elaboration  of  an  inventory  of  the  Safety  problems  involved  in  the  use 
of  nuclear  power  souiices  in  outer  space ;  (2)  Implementation  of  the  recommenda- 
tions of  the  International  Commission  on  Radiological  Protection  (ICRP)  re- 
lating to  populations  and  the  environment  in  the  context  of  space  vehicles  utiliz- 
ing nuclear  power  sources  ;  (3)  Evaluation  of  existing  methods  for  understanding 
orliital  mechanics  to  determine  if  improvements  may  be  made  in  predicting  re- 
entry phenomena  ;  (4)  Definition  of  technical  considerations  with  regard  to  a 
format  for  notification." 

'["f>  this  end  the  U.N.  Secretary  General  has  requested  member  States  and 
international  organizations  to  contribute  by  September  1979  studies  on  the 
technical  aspects  and  safety  measxires  relating  to  the  use  of  nuclear  power 
sources  in  outer  space,  including  the  above-mentioned  aspects  identified  by  the 
WG  as  requiring  further  examination.  An  informal  meeting  of  technical  ex- 
perts to  discuss  these  papers  is  expected  later  this  year  in  preparation  for  the 
19S0  Scientific  and  Technical  Subcommittee  session. 

Regarding  the  1980  agenda  of  the  Legal  Subcommittee,  the  Committee  rec- 
ommended that  the  Legal  Subcommittee  should  continue  its  work  on  items  relat- 
ing to : 

"(o)  Legal  implications  of  remote  sensing  of  the  Earth  from  space,  with 
the  aim  of  formulating  draft  principles ; 

"(&)  Elaboration  of  draft  princii»les  governing  the  use  by  States  of 
artificial  earth  satellites  for  direct  television  broadcasting,  and  *  *  *. 

"[(r)]  *  *  *  as  well  as  on  the  item  on  matters  relating  to  the  definition 
and/or  delimitation  of  outer  space  and  outer  space  activities,  bearing  in 
mind,  inter  alio,  questions  relating  to  the  geostationary  orbit  *  *  *.  The 
Committee  further  recommended  that  the  Legal  Subcommittee  should  con- 
tinue to  include  on  its  agenda  an  item  entitled  'Other  matters.'  " 

Tlie  sul)ject  of  nuclear  power  sources  was  added  as  a  separate  item  to  the 
agenda  of  the  Legal  Subcommittee  under  the  title,  "Review  of  existing  inter- 
national law  relevant  to  outer  space  activities  with  a  view  of  determining  the 
appropriateness  of  supplementing  such  law  with  provisions  relating  to  the  use 
of  nuclear  power  sources  in  outer  space.''  In  this  connection,  at  the  suggestion 
of  the  U.S.  Representative,  the  U.N.  will  request  views  of  States  on  the  ques- 
tion of  relevant  international  law  to  be  sul)mitted  by  Decemlier  15,  1979.  The 
U.N.  will  circulate  such  submitted  views  by  February  15.  1980. 

As  to  remote  sensing  and  direct  television  broadcasting  from  satellite,  the 
Committee  did  not  go  beyond  the  work  accomplished  at  the  1979  session  of  the 
I^egal  Subcommittee.  There  are  17  draft  principles  dealing  with  remote  sensing 
under  discussion  in  the  Legal  Subcommittee.  Because  of  the  limited  time  avail- 
able. I  will  only  discuss  those  that  form  the  center  of  controversy. 

While  much  redrafting  of  the  principles  remains  to  be  done,  there  is  one 
unresolved  key  issue  reflected  in  a  numl^er  of  the  draft  principles  on  which  a 
diversity  of  views  still  exists  despite  extensive  discussion  over  the  last  four  or 
five  years.  The  issue  is  access  to  and  the  dissemination  of  remote  sensing  data 
and/or  information  derived  therefrom.  In  very  early  discussions,  questions  were 
raised  about  the  right  of  a  sensing  State  to  sense  the  territory  of  another  State 
without  tlie  latter's  prior  consent.  With  moi-e  and  more  States  having  this 
capal)ility  and  recognizing  the  potential  value  of  this  space  ai)plicati<>n,  this 
argument  has  largely  disappeared  and  in  its  stead  many  delegations  now  seek 
to  impose  a  prior  consent  regime  on  the  dissemination  of  data  and/or  infor- 
mation. Other  delegations,  including  the  United  State.s.  support  the  right  of  a 
senshig  State  or  of  a  receiving  ground  station  State  to  openly  disseminate  remote 
sensing  data  without  the  prior  con.sent  of  the  sensed  State.  The  U.S.S.R.  has 
l)roposed  that  data  having  a  resolution  no  better  than  50  meters  photographic 
be  openly  disseminated  while  data  better  than  50  meters  resolution  be  subject 
to  the  prior  consent  of  the  sensed  State. 
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Those  delegations  desiring  a  prior  consent  regime  argue  that  remote  sensing 
data  and  information  derived  therefrom  have  economic,  political  and  national 
security  implications.  The  U.S.  delegation  has  asked  delegates  for  the  past  three 
years  to  cite  a  single  example  where  Landsat  data  has  damaged  the  economic, 
political  or  national  security  interest  of  any  State.  None  has  beeu  forthcoming. 
There  are  numerous  examples  where  it  has  benefited  States,  particularly  the 
developing  countries.  Benefits  usually  have  some  burdens  associated  with  them. 
The  U  S  believes  that  Landsat-type  systems  can  continue  to  provide  significant 
national  regional,  and  iuternati<nial  benefits  tliat  far  exceed  the  slight  risk  of 
injury    to   the   economic,    political   or   national   security    of   any   one   or   more 

countries.  ,     ^    ,    ..,      •   ^         i^-        i 

In  addition,  if  a  prior  consent  regime  were  adopted,  the  international  coop- 
erative program  under  which  the  Landsat  ground  stations  abroad  have  come 
into  being  would  have  to  be  ended  since  data  is  not  only  in  the  possession  of 
the  space  segment  countries  but  also  in  the  hands  of  the  ground  receiving  station 
countries.  In  respon.se  to  the  Soviet  proposal,  the  United  States  and  other 
delegations  pointed  out  that  spatial  resolution  from  a  technical  standpoint  was 
not  a  reliable  or  standard  reference,  a  conclusion  supported  by  the  Scientific 
and  Technical  Subcommittee  as  well  as  by  COSPAR,  the  Committee  on  Space 
Research  of  the  International  Council  of  Scientific  Unions. 

Regarding  the  status  of  the  agenda  item  on  elaboration  of  draft  principles 
governing  tlie  use  by  States  of  Artificial  Earth  Satellites  ff)r  direct  television 
broadcasting  a  short  explanation  of  what  the  principles  are  intended  to  cover  is 
required.  The  principles  are  intended  to  apply  to  satellites  which  will  transmit 
a  TV  signal  from  space  directly  into  a  home  TV  receiver.  The  technology  capable 
of  doing  this  exists  totlay.  Japan  with  the  launch  assistance  of  NASA  has 
deployed  such  an  experimental  DBS.  and  a  consortium  of  Nordic  countries 
is  planning  one  for  the  early  19S()s.  In  order  to  receive  the  T\'  signal,  a  dish- 
type  antenna  appi-oximately  one  meter  and  a  converter  attached  to  a  standard 
TV  set  are  necessary.  In  addition,  the  antenna  has  to  be  accurately  pointed  at 
the  satellite  stationed  in  geostationary  orbit.  This  item  has  been  on  the  agenda 
since  197-2  and  has  been  the  subject  of  intense  debate  since  completion  of  the 
Registration  Convention  in  1974.  A  draft  preamble  and  12  draft  principles 
have  been  elaborated,  but  no  consensus  has  been  reached  though  a  great  deal  of 
time  and  effort  has  been  expendetl  looking  for  a  compromise  solution. 

There  are  in  essence  only  two  issues  which  appear  to  be  blocking  consensus, 
and  it  is  on  these  issues  tliat  various  compromise  formulations  have  been  pro- 
posed. These  issues  relate  to  the  formulation  of  the  principle  on  consultation 
and  agreement  between  States.  Both  involve  the  concept  of  prior  consent.  But 
before  discussing  the  issue,  some  additional  background  is  needed. 

In  1977.  a  World  Administrative  Radio  Conference  was  held  under  the  auspices 
of  the  I.T.U.  and  a  result  of  the  conference  was  the  adoption  of  a  plan  consisting 
of  national  assignments  of  frequencies  and  orl)ital  slots  for  direct  television 
satellite  broadcasting  for  Regions  1  and  3,  which  include  the  world  except  for 
North  and  South  America  in  Region  2. 

It  would  be  a  breach  of  the  plan  adopted  at  the  1977  conference  for  a  country 
thaat  has  agreed  to  adhere  to  the  plan  to  use  in  Regions  1  and  3  an  orbital 
position  or  fre<iuency  channel  not  assigned  to  it  in  order  to  broadcast  to  another 
country  in  those  regions.  The  1977  conference  also  treated  the  question  of  spill- 
over. Broadcast  satellites  transmit  a  wide  beam.  The  beam  is  shaped  by  the 
antennas  aboard  the  spacecraft,  but  it  is  impossilile  to  shape  the  beam  to  conform 
with  national  boundaries  and  so  you  have  what  is  called  "spillover"  into  neigh- 
boring countries.  The  1977  conference  established  limits  on  this  unavoidable 
spillover,  seeking  to  reduce  it  to  a  minimum. 

AVith  this  background,  I  can  proceed  to  the  issues.  The  I'.S.S.R.  and  the 
Eastern  Bloc  countries  insist,  notwithstanding  the  I.T.U.  regulations  which 
because  of  the  need  for  rational  management  of  the  radio  frequency  have 
imposed  by  technical  regulations  what  is  in  effect  a  prior  consent  regime  for 
direct  broadcast  satellites  in  Regions  1  and  3,  that  there  ought  to  be  UN/DBS 
principles  which  establish  politically  a  requirement  that  direct  broadcast  signals 
cannot  cross  national  borders,  whether  intentional  or  unintentional,  without  tlie 
prior  consent  and  agreement  of  the  neighboring  State.  A  large  group  of  delega- 
tions would  exclude  the  requirement  for  prior  consent  in  the  case  of  unintentional 
spillover  but  would  apply  it  to  the  case  where  a  State  intends  to  broadcast  its 
signal  into  some  State  other  than  its  own.  The  United  States  and  a  very  small 
number  of  other  delegations  view  the  present  language  of  the  proposed  principle 
on  consultation  and  agreements  between    States  as  limiting  and  eroding   the 
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principle  of  free  flow  of  information,  a  fundamental  human  right  recognized  in 
such  international  instruments  as  the  Universal  Declaration  of  Human  Rights  in 
Article  19  which  declares  the  right  of  people  "to  seek,  receive,  and  impart  in- 
formation and  ideas  through  any  media  and  regardless  of  frontiers"  and 
reaffirmed  in  Resolution  33/115  of  the  General  Assembly  and  most  recently  in  the 
UNESCO  Declaration  on  the  Mass  Media.  The  United  States  fully  supports  a 
principle  providing  for  full  consultations  prior  to  the  establishment  of  any 
international  DBS  by  a  State,  consultations  which  could  include  the  subject  of 
program  content,  but  not  consultations  that  must  end  with  an  explicit  agreement 
or  the  prior  consent  of  a  receiving  station  before  such  broadcasting  may  begin. 
The  issue  is  therefore  ideological  and  political  and  may  be  difficult  to  resolve. 
It  remains  to  be  seen  whether  consensus  will  ever  be  reached  as  long  as  this  issue 
remains. 

On  the  issue  of  definition  of  outer  space,  the  U.S.S.R.  introduced  at  the  1970 
COPUOS  session  a  working  paper  which  set  forth  draft  provisions  for  a  UN 
General  Assembly  resolution  governing  both  the  definition  question  and  the 
legal  status  of  geostationary  satellites'  orbital  space.  Essentially,  the  Soviets 
propose:  (1)  that  the  region  above  100/110  km  from  sea  level  is  outer  space. 
(2)  that  space  objects  of  States  have  the  right  to  fly  over  the  territory  of  other 
States  at  lower  altitudes  for  the  purpose  of  reaching  orbit  and  returning  to  earth 
in  the  launching  State's  territory,  and  (3)  that  the  geostationary  satellites" 
orbital  space  is  inseparable  from  outer  space  and  all  relevant  provisions  of  the 
1967  Outer  Space  Treaty  are  applicable  to  it,  i.e.,  it  is  not  subject  to  national 
appropriation.  The  equatorial  countries  reaffirmed  their  position,  claiming  sov- 
ereignty over  the  geostationary  orbit  and  calling  for  a  legal  regime  to  be  estab- 
lished for  the  geostationary  orbit.  While  the  U.S.  agrees  with  the  U.S.S.R.  as  to 
its  characterization  of  the  geostationary  orbit  as  being  part  of  outer  space,  the 
U.S.  has  expressed  the  view  that  definition  is  not  necessary  at  the  present  time- 
as  no  delegation  has  identified  any  problem  that  would  be  solved  by  adopting  a 
definition.  Further,  activities  in  space  have  been  going  on  for  over  20  years 
without  hindrance  or  problems  caused  by  lack  of  a  demarcation  line.  The 
Scientific  and  Technical  Committee  had  earlier  concluded  that  there  were  no 
scientific  or  technical  characteristics  of  the  earth's  upper  atmosphere  that  would 
be  a  basis  for  a  definition/delimitation  and  had  requested  the  Legal  Subcommit- 
tee to  identify  problems  to  be  solved  by  such  definition.  The  U.S.  also  noted  that 
COSPAR  in  one  of  its  reports  indicated  that  past  estimates  of  the  lowest  alti- 
tude at  which  satellites  had  survived  had  been  too  high,  and  this  argues  against 
adopting  an  arbitrary  altitude  at  this  time.  I  note  that  at  this  point  no  drafting 
of  either  principles  or  a  Treaty  document  on  these  matters  has  started. 

We  do  not  believe  that  there  is  a  need  to  add  a  codicil  to  the  1967  Outer  Space- 
Treaty  since  it  is  absolutely  clear  that  under  that  Treaty  the  geostationary  orbit 
is  in  outer  space  and  is  not  subject  to  national  appropriation  by  any  means.  This 
is  the  position  of  the  United  States,  U.S.S.R.,  and  the  overwhelming  majority  of 
member  States  of  the  Committee  on  the  Peaceful  Uses  of  Outer  Space. 

As  reviewed  above,  it  appears  that  the  1980  sessions  of  the  COPUOS  and  its 
two  subcommittees  will  be  dealing  with  a  nimiber  of  important  issues  that  are 
difficult  to  resolve.  However,  the  history  of  the  COPUOS  demonstrates  that  it  is 
a  dynamic  Iwdy  with  an  enviable  record  of  achievement,  and  there  is  no  reason 
not  to  expect  that  the  Committee  on  the  Peaceful  Uses  of  Outer  Space  will  not 
move  forward  on  the  matters  under  consideration. 

Thank  you. 

STATEMENT  OE  S.  NEIL  HOSENBALL,  CHAIRMAN,  U.S.  DELEGATION 
TO  THE  UNITED  NATIONS  COMMITTEE  ON  THE  PEACEFUL  USES 
OF  OUTER  SPACE 

]Mi'.  HosKXBALL.  I  appreciate  the  opportunity  to  a]ipear  before  this 
siibcoinmittee  to  rejwrt  on  what  has  been  accomplished  by  and  what 
is  currently  pending  before  the  United  Nations  Committee  on  the 
Peaceful  Uses  of  Outer  Space.  In  my  prepared  .statement  I  have  ad- 
dressed in  detail  the  organization  and  history  of  this  committee,  its 
past  accomplishments,  the  results  of  its  1979  meetings,  and  the  agenda 
for  its  future  work.  Since  that  statement,  Mr.  Chairman,  is  quite- 
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lengthy,  I  would,  if  I  might,  like  to  have  it  incorporated  into  the 
record  and  not  read  it  in  full,  but  just  highlight  some  things  that  may 
be  of  interest  to  the  committee. 

In  this  statement  I  will  attempt  to  summarize  and  highlight  the 
material  which  may  be  of  specific  interest  to  this  subcommittee  and  in 
particular  to  address  two  of  the  eight  issues  selected  for  detailed  con- 
sideration by  the  panel  of  experts  who  appeared  before  this  subcom- 
mittee last  May  and  which  appears  in  the  report  of  this  subcommittee^ 
titled  "International  Space  Activities." 

The  establishment  of  a  United  Nations  ad  hoc  committee  on  the 
Peaceful  Uses  of  Outer  Space  in  December  of  1958  followed  the 
laimch  of  Sputnik  a  year  earlier  and  occurred  only  a  month  after 
NASA  was  officially  designated  as  the  U.S.  civilian  space  agency.  One 
year  later,  this  ad  hoc  committee  became  a  standing  committee  of  the 
United  Nations.  The  committee's  two  principal  functions  were  basic- 
ally to  facilitate  international  cooperation  in  the  exploration  and  iise 
of  outer  space  and  to  provide  an  mternational  forum  for  consultation 
and  agreement  respecting  mternational  problems  that  might  arise  out 
of  outer  space  activities. 

From  an  initial  membership  of  24  states,  it  has  doubled  in  size  to 
a  current  membership  of  47,  with  the  largest  increase,  the  addition 
of  19  states,  having  occurred  within  the  last  5  years.  The  membership 
on  this  committee  is  equitably  distributed  among  and  is  generally  re- 
presentative of  the  various  regional  groups  that  make  up  the  United 
Nations.  These  recent  increases  in  membership  evidence  the  ever  gro^v- 
ing  international  interest  in  the  purposes  for  which  outer  space  is 
explored  and  used  and  in  the  achievement  of  an  orderly  basis  for  the 
conduct  of  space  activities.  It  also  demonstrates  that  many  nations 
are  eager  to  participate  directly  through  international  cooperation  in 
various  aspects  of  outer  space  in  such  applications  as  those  involved 
in  scientific  research,  weather  forecasting,  communications,  and  re- 
mote sensing. 

The  committee  has  two  subcommittees,  a  Scientific  and  Technical 
subcommittee  and  a  Legal  Subcommittee.  The  members  of  the  com- 
mittee and  its  two  subcommittees  meet  yearly  in  separate  sequential 
sessions  during  the  spring  and  early  summer  for  a  total  of  from  8  to  10 
weeks,  depending  upon  their  agenda.  The  committee  has  a  permanent 
U.N.  staff  in  the  Outer  Space  Division  of  the  U.N.  Secretariat,  which 
includes  a  space  application  expert  whose  prime  role  is  to  facilitate 
tlie  exchange  of  scientific  and  technical  information  among  member 
states  of  the  United  Nations  and,  in  particular,  to  assist  the  developing 
countries  so  that  they  may  become  familiar  with  and  participate  in 
sjDace  applications  that  can  serve  their  special  interests  and  needs. 

Tlie  committee  and  its  two  subcommittees  have  during  the  20  years 
of  their  existence  fulfilled  their  roles  as  originally  conceived.  The 
Scientific  and  Technical  Sulicommittee  has  fostered  the  exchange  of 
scientific  and  technical  information  and  has  provided  a  framework 
for  the  discussion  of  the  results  of  space  activities.  The  Legal  Sub- 
committee has  provided  a  forum  for  consultation  and  subsequent 
agreement,  having  produced  in  the  short  span  of  20  vears  four  space 
treaties  and  last  July  reaching  a  consensus  on  a  fifth.  Tlie  four  treaties 
which  have  entered  into  force  are  the  1967  Treaty  on  Principles  Gov- 
erning the  Activities  of  States  in  the  Exploration  and  Use  of  Outer 
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Space,  including-  the  ISIoon  and  Other  Celestial  Bodies:  the  1968 
Agreement  on  the  Rescue  of  Astronauts,  the  Return  of  Astronauts,  and 
Return  of  Objects  Launched  into  lOuter  Space;  The  1972  Convention 
on  International  Liability  for  Damage  Caused  by  Space  Objects;  and 
the  1974  Convention  on  Registration  of  Objects  Launched  into  Outer 
Space.  The  fifth  treaty,  titled  ''Agreement  Governing  Activities  of 
States  on  the  Moon  and  Other  Celestial  Bodies,--  will  be  forwarded  to 
the  Special  Political  Committee  of  the  United  Nations  General  As- 
sembly which  will  draft  a  resolution  to  be  submitted  to  the  General 
Assembly.  If  adopted  by  the  General  Assembly,  the  treaty  will  be 
commended  to  member  states  for  signature  and  ratification.  My  pre- 
pared statement  is  intended  to  inform  this  subcommittee  of  the  con- 
tent of  this  new  international  space  instrument  and,  if  signed  by  the 
President,  it  will,  of  course,  be  subject  to  heanngs  in  the  Senate  as  part 
of  the  ratification  process. 

Last  June  in  the  international  space  activities  report  of  this  subcom- 
mittee, two  issues  were  raised  by  the  panel  of  experts  concerning  dis- 
cussions that  were  taking  place  in  the  Committee  on  the  Peaceful  Uses 
of  Outer  Space.  They  were  sovereignty  over  the  geostationary  orbit 
and  a  then  proposed  Ignited  Nations  Conference  on  Outer  Space. 

Let  me  first  address  the  sovereignty  over  the  geostationary  orbit, 
Avhich  Professor  Robinson  discussed  as  well  in  his  statement.  Within 
tlie  T^.N.  Committee  on  the  Peaceful  L^ses  of  Outer  Space  and  its  two 
subconmiittees,  several  ec(uatorial  states  have  asserted  that  segments  of 
the  geostationary  orbit  are  subject  to  the  sovereignty  of  the  underly- 
ing states  located  on  the  equator.  The  argument  made  in  support  of 
tlie  claims  of  sovereignty  over  the  geostationary  orbit  by  the  equatorial 
states  is  based  upon  the  assertion  that  the  geostationary  orbit  is  not 
part  of  "outer  space,"  liecause  the  existence  of  the  orbit  depends  ex- 
clusively upon  the  gravitational  phenomena  caused  by  the  territory  of 
Ihe  imderlying  states.  Such  an  argument  has  no  scientific  or  technical 
liasis.  The  geostationary  orl^it  is  but  one  of  an  infinite  number  of  orbits 
into  which  satellites  can  be  placed,  and  its  particular  characteristics 
are  functions  of  both  the  total  gravitational  field  of  the  Earth  and  the 
rotation  of  the  whole  Earth. 

Thei'e  is  no  lelationship  lietween  the  geostationary  orbit  and  any 
underlying  country.  Entry  into  the  gcostationarv  or1>it  can  be  achieved 
tlirougli  launch  from  any  counti-^-  on  Earth,  though  energv'  require- 
ments for  insertion  into  the  geostationary  orbit  A-ary  witli  pavload 
mass  and  the  latitude  of  launch,  amono'  other  factors.  Tbe  orbit  is 
com])letely  unnffectcd  by  national  boundaries  on  Earth,  and  satellites 
require  adjustment  maneuvers  to  maintain  a  steadv  geostationary 
oi-bit.  Further,  the  geostationary  orbit  is  roughly  oo.OOO  kilonipters 
above  the  Earth's  surface,  far  beyond  the  altitudes  of  most  satellites 
currpntly  in  Earth  orbit.  GSO's  were  under-tood  and  utilized  before 
and  during  the  negotiation  of  the  1967  Outer  Space  Treaty,  and  there  is 
no  basis  in  law  for  treating  the  GSO  ditTerentlv  than  anv  other  Earth 
orbit.  The  ])rovisions  of  article  TI  of  the  1967  Outer  Sj^aco  Treaty 
lu-eclude  any  claims  of  national  sovereignty  over  geostationary  orbits 
or  portions  thereof.  We,  therefore,  see  no  technical  or  legal  basis  for 
considerinir  the  GSO's  not  to  be  in  outer  space  and,  therefore,  they 
are  not  subject  to  claims  of  sovereignty  by  any  state.  Apart  from  the 
pquatoi-ial  states,  the  claim  of  sovereignty  has  not  received  the  support 
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of  the  majority  of  the  members  of  the  U.S.  Coimnittee  on  the  Peaceful 
Uses  of  Outer  Space.  For  all  these  reasons,  I  must  disagree  with  the 
recommendation  of  the  panel  of  experts  that  "action  should  be  ini- 
tiated and  vigorously  pursued  to  establish  an  international  codicil  to 
the  1967  Outer  Space  Treaty  which  specifically  forbids  any  individual 
nation's  claiming  sovereignty  over  the  geostationai-y  orbit"  since  such 
a  codicil  is  unnecessary  as  the  legal  status  of  the  GSO  is  well  estab- 
lished both  by  treaty  and  customary  international  law. 

Further,  there  is  no  reason  to  believe  that  the  equatorial  states 
would  become  signatories  to  such  a  codicil  and  abate  their  claims  of 
sovereignty  over  such  orbits.  The  second  recommendation  of  the  panel 
is  a  far  better  solution ;  that  is.  to  seek  ways  of  reducing  through  tech- 
nological developments  and  improvements  the  demand  for  geosta- 
tionary locations  so  as  to  meet  the  future  needs  of  the  international 
community,  and  in  particular  of  the  developing  countries,  including, 
if  feasible,  the  development  of  multipurpose  space  platforms. 

On  the  second  issue  of  the  second  United  Nations  Conference  on  the 
Exploration  and  Peaceful  Uses  of  Outer  Space,  the  panel  strongly 
endorsed  the  holding  of  such  a  conference  but  recommended  that  the 
Conference  be  limited  "to  technical  matters,  especially  in  the  areas  of 
systems  capabilities  and  user  applications."  The  Committee  on  the 
Peaceful  Uses  of  Outer  Space  at  its  recently  completed  1979  session 
agreed  a  conference  would  be  held  in  the  latter  part  of  1982  for  a 
period  of  2  or  3  weeks.  The  location  of  the  Conference  would  be  held 
was  deferred  to  the  next  session  of  the  Committee.  The  Comiiiittee 
recoiumended  an  organizational  structure,  a  budget  ceiling,  and  an 
agenda  for  the  Conference.  The  agenda  would  permit  discussion  of 
"scientific,  technical,  social,  economic,  organizational,  and  other  rele- 
vant aspects  and  their  interrelationships." 

A  concerted  elfoit  was  made  by  several  delegations  to  add  "leg^il 
aspects"  to  the  above,  but  they  were  persuaded  to  withdraw  their 
proposal.  "Legal  aspects"  would  change  the  character  of  the  Con- 
ference from  a  scientifically  and  technically  oriented  meeting  to  one 
of  political  debate,  thus  frustrating  the  major  purpose  for  which  the 
Conference  was  designed.  Now,  whether  we  will  be  successful  in  doing 
so,  as  Professor  Roi3inson  indicated,  discussions,  we  thhik,  of  that 
nature  will  take  place  but  we  hope  that  they  can  be  contained,  based 
on  the  agenda. 

The  agenda  developed  by  the  Scientific  and  Technical  Subcommit- 
tee was  approved  by  the  committee,  and  subjects  are  grouped  under 
three  main  headings :  "State  of  Space  Science  and  Technology."  ''Ap- 
plications of  S]iace  Science  and  Technolog}^,"  and  "International 
Cooperation  and  the  Role  of  the  United  Nations."  With  your  permis- 
sion, I  would  like  to  submit  for  the  record  the  proposed  agenda  for 
the  1982  Conference. 

Mr.  FrQUA.  Without  objection,  we'll  make  that  part  of  the  record. 

[The  agenda  for  the  1982  conference  is  as  follows :] 

Agenda 

(1)  The  Conference  agenda  should  be  broad  enough  to  meet  the  ol).jectives 
recommended  by  the  Scientific  and  Technical  Sub-Committee  at  its  last  session 
(A/AC.l 0.5/216,  paras.  98-110)  and  endorsed  liy  tlie  Committee  at  its  t',ye;;ty- 
first  session  (A/33/20,  para.  75)  ; 
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(2)  Under  these  broad  guidelines,  the  agenda  should  include  the  following 
items : 

(A)     STATE   OF    SPACE    SCIENCE   AND   TECHNOLOGY 

(i)  Review  and  projection  of  the  current  and  future  state  of  science  and  tech- 
nology for  space  research  and  applications ; 

(ii)  Evaluation  of  the  major  developments  in  space  science,  technology  and 
application  and  assessment  of  the  usefulness  of  these  developments  so  far. 

(B)     APPLICATIONS    OF    SPACE    SCIJ:NCE   AND    TECHNOLOGY 

(i)  Evaluation  of  the  current  and  potential  applications  of  space  technology, 
taking  into  account  present  and  foreseeable  programmes,  national  and  inter- 
national, in  areas  of  space  research  ; 

(ii)  Examination  of  the  possibilities  and  mechanisms  for  enabling  all  States 
to  benfit  from  space  technology,  bearing  in  mind  their  various  levels  of  devel- 
opment, vurying  capacities  to  absorb  new  technologies  and  particular  needs 
and  prioroities ; 

(iii)  Examination  of  the  choices  for  utilizing  space  technology  available  to 
countries  at  various  stages  of  technological  growth  and  of  the  difficulties  they 
face  in  this  regard ; 

(iv)  Examination  of  the  existing  infrastructure  and  scientific  and  techno- 
logical development  in  various  countries,  especially  the  developing  countries, 
and  of  appropriate  measures  to  augment  their  capabilities  to  develop  space  tech- 
nology and  facilitate  access  to  such  technology  and  to  participate  and  co-operate 
in  space  activities  so  as  to  derive  and  maximize  benfit  from  space  technology  and 
its  applications ; 

(v)  Examination  of  developments  and  system  configurations  appropriate  to 
the  use  of  space  teclmulogy  for  education  ; 

(vi)  Discussion  of  compatibility  and  complementarity  between  various  satel- 
lite systems,  including  those  used  for  remote  sensing,  meteorology,  communi- 
cations and  navigation ; 

(vii)  Cosideration  of  the  implications  of  projected  developments  in  the  areas 
of  space  technology  such  as  earth  orbiting  solar  power  stations,  space  manufac- 
turing, space  transportation  and  manned  space  stations ;  consideration  of  the 
implications  of  the  use  of  the  geostationary  orbit,  the  need  and  possibilities  for 
optimizing  that  use,  as  well  as  of  the  measures  to  be  taken  to  that  end  ; 

(viii)  Discussion  of  the  nature  of,  and  ways  of  protecting,  the  near-earth 
environment  including  the  upper  atmosphere  and  maguetosphere. 

(0)     INTERNATIONAL    CO-OPEKATION   AND   THE   BOLE   OF   THE   UNITED    NATIONS 

(i)  Consideraion  of  reports  on  the  nature  and  extent  of  the  bilateral  and 
multilateral  co-operation  in  outer  space  activities  ; 

(ii)  Consideration  of  reports  on  the  activities  of  the  United  Nations  and  other 
international  organizations  dealing  with  the  exploration  and  peaceful  uses  of 
outer  space ; 

(iii)  Evaluation  of  the  role  of  the  United  Nations,  its  specialized  agencies,  other 
international  organizations  and  programmes  of  bilateral  and  multilateral  co- 
operation in  order  to  ensure  broad  international  co-operation  on  an  equal  basis ; 

(iv)  Evaluation  of  the  role  of  the  T''nited  Nations  in  the  realization  of  benefits 
of  space  technology  for  all  countries  and  examination  of  the  need  and  possibilities 
for  enhancing  this  role. 

Mr.  PIosENBALL.  Before  concluclino;  these  remarks,  let  me  outline  the 
asrencla  for  next  year's  meetings  of  the  subcommittees  of  the  ITnitecI 
Nations  Committee  on  the  Peaceful  Uses  of  Outer  Space.  Both  the 
Scientific  and  Technical  Subcommittee  and  the  Leijal  Subcommittee 
continue  their  discussions  on  remote  sensinof.  use  of  nuclear  power 
sources  in  space,  and  the  ofcostntionary  orbit.  The  Scientific  and  Tech- 
nical Subcommittee  in  addition  will  consider  the  United  Nations 
profjram  on  Space  applications,  the  coordinating  role  of  the  United 
Nations  of  space  activities  within  the  total  United  Nations  system,  and 
the  United  Nations'  role  in  coordinating-  the  use  of  space  science  tech- 
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nology,  particularly  in  the  developing  countries.  The  Scientific  and 
Technical  Subcommittee  also  will  be  examining  questions  relating  to 
space  transportation  systems. 

In  addition  to  the  three  items  previously  mentioned,  the  Legal  Sub- 
committee will  continue  its  work  on  developing  principles  for  interna- 
tional direct  broadcast  satellites  and  continue  its  discussion  of  the  def- 
inition/delimitation of  outer  space. 

Mr.  Chairman  and  membeis  of  the  subcommittee,  I  would  conclude 
my  remarks  by  noting  that  interagency  cooperation  on  United  Nations 
space  matters  during  the  10  years  that  I  have  served  as  a  member  of  the 
delegation  has  been  excellent.  The  Department  of  State,  NASA,  the 
Department  of  Defense  and,  when  required,  the  Departments  of 
Energy  and  Commerce  and  the  Federal  Communications  Commission 
have  provided  representatives  and  advisers  to  the  delegation  to  assure 
that  agency  programs  and  interests  are  fully  considered  and  taken 
into  account  in  preparation  for  the  discussions  and  negotiations  at 
committee  and  subcommittee  sessions. 

That  completes  my  statement,  Mr.  Chairman. 

Thank  you  and  members  of  the  subcommittee. 

Mr.  FuQUA.  Thank  you  very  much,  Mr.  Hosenball. 

In  your  statement  you  submitted  for  the  record  you  refer  to  the 
Moon  Treaty.  You  did  not  refer  to  it  in  your  summary  statement. 

Is  it  your  opinion  whether  or  not  the  Moon  Treaty  places  any 
limitation  on  the  exploration  for  natural  resources  by  any  govern- 
ment or  private  entity  ? 

Mr.  Hosenball.  It  is  my  opinion,  and  I  think  a  review  of  the  total 
record  of  the  negotiations  over  the  7  years  will  clearly  establish,  that 
it  does  not  place  any  moratorium  or  limitation  on  the  commercial 
exploitation  of  the  lunar  surfaces  or  celestial  body  resources  and  that 
there  is  nothing  in  the  treaty  that  in  any  way  restricts  that  activity 
being  carried  out  by  industry,  by  private  commercial  entities. 

Mr.  FuQUA,  Even  in  the  definition  of  the  "common  heritage  for 
mankind"  language,  in  some  of  the  interpretations  that  is  being  given 
today  ? 

Mr.  HosEXBALL.  Although  everybody  relates  it  to  the  Law  of  the 
Sea  negotiations,  the  common  heritage  of  mankind  is  in  fact,  as  Pro- 
fessor Robinson  mentioned,  in  the  Mass  Media  Declaration.  If  you 
read  the  Mass  Media  Declaration  of  last  year,  you  will  find  that  culture 
is  a  common  heritage  of  mankind  and  is  so  contained  in  that  Mass 
Media  Declaration. 

I  think  common  heritage  has  to  be  defined  in  any  treaty  itself.  It  is 
a  word  that  is  used  by  the  developing  country.  It  does  have  a  connota- 
tion to  them,  one  which  we  accept  but  in  the  sense  of  sharing  but 
rather  of  recognizing  what  we  see  as  legitimate  concerning  of  develop- 
ing countries  in  resources  and  other  aspects,  both  in  space  and  on  the 
ground. 

The  ]\foon  Treaty  does  contain  an  article  which  talks  in  terms  of 
equity,  not  in  terms  of  sharing  lunar  resources.  The  treaty  does  pro- 
vide that  a  conference  will  be  called  if  and  when  exploitation  became 
commercially  feasible.  That  would,  of  course,  really  mean  that  you 
would  be  very  far  downstream  in  getting  the  information  to  make 
that  determination. 
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There  is  nothing,  of  course,  in  the  Moon  Treaty  that  binds  us  to 
anything  in  any  follow-on  conference,  and  the  world,  I  think,  may 
be  a  lot  different  when  exploitation  is  proven  feasible  on  a  commercial 
scale,  and  that  common  heritage  may  mean  something  completely 
different  then.  I  don't  think  that  it  is  a  defined  term,  and  I  think 
people  are  overly  concerned  with  the  definition.  The  definition  in  the 
Law  of  the  Sea  is  being  hammered  out  in  the  implementation  of  the 
exploitation  of  natural  resources.  I  think  the  treaty — and  I've  tried 
to  set  it  out  in  my  prepared  statement — does  contain  some  very 
positive  things.  For  example,  there  would  have  been  a  question 
without  this  treaty  whether  there  was  any  right  to  exploit  natural 
resources  at  all,  whether  you  could  gain  ownership  and  control  over 
natural  resources. 

I  think  that  issue  is  clarified  in  this  treaty  because  we  talk  of  nat- 
ural resources  inplace.  You  cannot  get  sovereignty  over  natural  re- 
sources inplace,  for  once  you  removed  them  you  have  the  hight  to  own 
them  and  use  them.  That's  just  one  example. 

I  think  it  also  ought  to  be  remembered  that  we  are  in  an  organization 
that  has  47  members  and  that  treaty  negotiations  are  among  all  47. 
Also  remember  that  we  have  other  space  powers,  notably  the  Soviet 
Union,  who  also  have  an  active  development  program  in  space. 

"What  is  binding  on  us  in  this  treaty  would  equally  be  binding  on 
them,  and  we  see  some  significant  advantages  of  other  provisions  in 
t»he  agreement  which  the  Soviet  Union,  if  they  become  parties  to  this 
agreement,  will  have  to  comply  with. 

Of  course,  the  President  has  not  signed  the  treaty  yet.  It  still  is 
subject  to  his  signature.  I  could,  of  course,  say  that  we  were  instructed, 
based  on  interagency  reviews,  not  to  block  consensus.  In  other  words, 
when  the  other  countries,  including  the  Soviet  Union,  finally  reached 
an  agreement  on  the  treaty  and  the  language,  we  did  not  block  con- 
sensus. We  did  make  several  statements  on  the  record.  We  did  get 
several  specific  agreements  in  the  report  where  there  was  some  question 
of  ambiguity,  but  on  the  whole,  as  I  mentioned,  we'll  have  to  wait 
until  the  Senate  hearings  and  the  President's  signature  and  probably 
go  into  it  more  deeply  then. 

Mr.  FuQUA.  There  is  then  a  definition  of  common  heritage  contained 
in  the  treaty  ? 

Mr.  HosENBALL.  There  is  no  definition  of  common  heritage  contained 
in  the  treaty  as  such. 

Mr.  FuQUA.  As  agreed  to,  as  an  addendum  to  the  treaty  ? 

Mv.  HOSENBALL.  No. 

Mr.  FuQTTA.  Or  a  memorandum  of  understanding  ? 

Mr.  HosENBALL.  No.  There  is  no  definition  of  common  heritage  in 
the  Moon  Treaty  as  such. 

Mr.  Ftjqua.  i  thought  I  understood  you  to  say  that  there  needs  to 
be  a  definition. 

Mr.  HosENBALL.  No.  I  think  it  would  be  impossible  to  come  up  with 
a  definition  in  a  space  context.  Unlike  the  Law  of  the  Sea.  where  we 
do  have  some  information  on  the  investment  required;  where  we  do 
have  technology  and  facilities,  boats,  and  what  have  you,  that  can 
harvest  the  resources  on  the  bottom  of  the  sea.  We're  a  long  way  from 
that,  I  think,  in  space  activities.  We  don't  know  what  it  would  cost, 
whether  in  fact  it  will  require  extensive  international  participaton  to 
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mount  that  kind  of  effort.  We  even  don't  know  at  this  stage  whether 
it  would  be  fruitful  to  do  so.  So  I  think  it  doesn't,  and  it  should  not, 
have  a  definition  at  this  time.  I  don't  think  we  know  enough  in  a  space 
contest  to  try  to  define  it. 

Mr.  FuQUA.  You  mentioned  in  your  summary  statement  about  the 
Panel  on  International  Space  Activities  concerning  the  U.N.  Confer- 
ence on  the  Exploration  and  Peaceful  Uses  of  Outer  Space  that  it 
should  be  limited,  and  I  quote,  "to  technical  matters,  especially  in  the 
areas  of  systems  capabilities  and  user  applications." 

To  what  extent  is  the  agenda,  or  agreed  to  agenda,  inconsistent  with 
this  recommendation  ? 

Mr.  HosENBALL.  It  is  not  at  all,  sir.  I  believe  it  is  totally  consistent 
with  that  recommendation. 

JSIr.  FuQUA.  We  have  a  vote. 

George,  do  you  have  some  questions  you  want  to  ask  ? 

Mr.  Brown.  No.  Thank  you. 

]SIr.  FuQUA.  Thank  you  very  much,  Mr.  Hosenball.  We  may  have 
some  written  questions  to  submit  to  you. 

[Questions  and  answers  for  the  record  follow:] 

Responses  to  General  Questions  From  the  Subcommittee  on  Space  Science 
AND  Applications  Hearings  on  International  Space  Activities  ;  Neil 
Hosenball 

Question  1.  In  contrast  to  some  nations,  the  United  States  has  traditionally 
promoted  the  concept  of  free  dissemination  of  data  in  its  earth  resonrces  satellite 
programs.  If  the  United  States  establishes  an  operational  earth  resources  satel- 
lite system,  it  will  presumably  be  based  on  this  concept.  What  effect  will  the  es- 
tablishment of  such  a  system  have  on  negotiations  within  the  U.N.  to  arrive  at 
an  international  agreement  regarding  remote  sensing?  Will  the  United  States 
continue  to  promote  the  principle  of  free  dissemination  of  data?  What  is  the 
status  of  U.X.  deliberations  regarding  a  remote  sensing  agreement — what  prin- 
ciples have  been  agreed  upon  and  what  are  the  remaining  areas  of  disagreement? 

Answer.  As  statetl  on  page  18  of  my  prepared  statement,  in  the  United  Nations 
Committee  on  the  Peaceful  Uses  of  Outer  Space  (COPUOS)  and  its  two  subcom- 
mittees, the  United  States  supports  the  right  of  a  sensing  State  or  of  a  receiving 
ground  station  State  to  openly  disseminate  remote  sensing  data  witliout  the  prior 
consent  of  the  sensed  State.  The  establishment  of  an  operational  earth  resourcesj 
satellite  system  would  not  affect  the  U.S.  position  noted  above  in  the  COPUOS 
negotiations  for  drafting  remote  sensing  principles,  but  could  add  a  sense  of  ur- 
gency to  the  debate. 

As  of  the  conclusion  of  the  J  979  session  of  the  COPUOS,  its  Legal  Subcommittee 
has  formulated  17  draft  principles.  However,  no  consensus  has  been  reached  on 
the  main  principles  which  deal  with  the  key  issue  of  access  to  and  the  dissemina- 
tion of  remote  sensing  data  and/or  information  derived  therefrom.  Additionally, 
there  are  reservations  of  some  degree  noted  by  different  countries  on  every  one 
of  the  17  draft  principles  under  discussion. 

Question  2.  Several  nations  are  funding  efforts  to  develop  the  technology 
which  will  enable  satellites  to  broadcast  directly  to  home  receivers.  What  is 
the  status  of  U.N.  deliberations  regarding  an  agreement  on  direct  broadcast 
satellites? 

Answer.  Regarrling  the  elaboration  of  draft  principles  governing  the  use 
by  States  of  artificial  earth  satellites  for  direct  television  broadcasting,  as 
stated  on  page  19  of  my  prepared  statement,  a  draft  preamble  and  twelve  draft 
principles  have  been  formulated  by  the  Legal  Subcommittee,  but  no  consensus 
has  been  reached.  In  essence,  two  issues  appear  to  be  blocking  consensus.  Both 
of  these  issues  involve  the  concept  of  prior  consent,  i.e.,  (1)  whether  the  prior 
consent  of  the  receiving  state  is  necessary  before  the  broadcasting  counti-y 
could  directly  broadcast  into  the  receiving  State  and  (2)  whe^^her  the  prior 
consent  of  a  State  whir^h  receives  r,nintentinnal  spillover  of  direct  broadcast 
signals  would  be  necessary.  While  the  U.S.  ftilly  supports  a  principle  providing 
for  full  consultations  prior  to  the  establishment  of  any  international  direct 
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broadcasting  system  by  any  State,  the  U.S.  opposes  consultations  that  must 
end  with  an  explicit  agreement  or  the  prior  consent  of  a  receiving  state  before 
such  broadcasting  may  begin.  Since  the  issues  are  ideological  and  political 
and  may  be  difficult  to  resolve,  it  remains  to  be  seen  when  consensus  will  be 
reached  as  long  as  these  issues  remain. 

Question  S.  The  House  Science  and  Technology  Committee's  panel  on  inter- 
national space  activities  recommended  that  there  be  a  U.N.  Conference  on 
Outer  Space  but  that  it  be  limited  to  technical  matters.  Do  the  majority  of  the 
members  of  COPUOS  believe  that  such  a  conference  should  be  so  limited? 
Does  the  U.S.  have  an  official  position  on  this? 

What  action  is  the  U.S.  taking  to  ensure  that  our  delegation  will  be  suffi- 
ciently funded  and  prepared  to  advance  through  exhibits  and  other  informa- 
tion material,  the  contributions  the  U.S.  has  made  in  space  applications  and 
in  particular  the  benefits  which  are  available  to  less  developed  nations? 

Ansjwer.  It  is  the  U.S.  position  that  the  Second  U.N.  Conference  on  the 
Exploration  and  Peaceful  Uses  of  Outer  Space  be  limited  to  technical  matters. 
There  was  a  concerted  effort  by  several  delegations,  as  I  noted  on  page  9  in  my 
September  6.  1979  summary  statement,  to  add  "legal  aspects"  to  the  agenda 
which  would  permit  discussion  of  "scientific,  technical,  social,  economic,  or- 
ganizational and  other  relevant  aspects  and  their  interrelationships."  How- 
ever, these  delegations  withdrew  their  proposal  in  the  face  of  arguments  that 
such  an  addition  would  change  the  character  of  the  conference  from  a  scientific 
and  technically  oriented  meeting  to  one  of  political  debate,  thus  possibly 
frustrating  the  major  purpose  for  which  the  conference  was  designed. 

Since  the  holding  of  suf^h  a  conference  was  just  recently  recommended  to 
the  U.N.  General  Assembly  and  establishment  of  the  conference  venue  is  still 
pending,  no  actions  are  as  yet  under  way  with  respect  to  funding  for  and 
preparation  of  the  U.S.  delegation.  After  approval  of  the  General  Assembly, 
steps  will  be  taken  to  fund  and  prepare  the  U.S.  delegation. 

Question  4-  Would  you  comment  on  the  panel's  first  recommendation  that  no 
individual  nation  should  be  able  to  claim  sovereignty  over  the  geo-stationary 
orbit  ? 

Answer.  We  agree  that  no  individual  nation  should  be  able  to  claim 
sovereignty  over  the  geostationary  orbit  (GSO).  I,  however,  disagree  with  the 
panel  recommendation  regarding  an  international  codicil  to  the  1967  Outer 
Space  Treaty.  Such  a  codicil  is  inmecessary  because  the  legal  status  of  the 
GSO  is  well  establi'--hpd  both  by  treaty  and  customary  international  law. 

Question  5.  Concepts  bein^  discussed  in  the  U.S.  today  concerning  extended 
manned  presence  in  space  call  for  mining  of  the  mineral  resources  of  the  moon 
and  asteroids.  Is  the  exploitation  of  the  Moon  and  asteroids  essential  to  the 
U.S.  future  space  prog7-am?  If  so.  how  would  such  utilizntion  be  viewed  by 
those  nations  which  believe  that  the  Moon  is  the  property  of  all  mankind  and 
that  no  one  nation  has  the  right  to  its  resources? 

Answer.  Certainly,  in  the  future,  the  use  of  mineral  resources  of  the  Moon 
and  other  celestial  bodies  could  be  imnortant  to  the  U.S.  Space  Program,  if 
and  when  the  U.S.  is  ready  to  establish  space  stations  or  installations  on  ce- 
lestial bodies  and  such  exploitation  proves  feasible  and  economical.  Within 
the  context  of  the  Moon  Treaty  reported  out  by  the  COPUOS,  such  utilization 
is  entirely  proper. 

Ovrsfinn  6.  Do  COPUOS  member  nntions  believe  that  the  U.N.  Convention 
on  Registration  of  Space  Objects,  ratified  recently,  has  had  a  positive  effect 
on  reporting  procedures  for  space  flight? 

Answer.  The  Convention  on  Registration  of  Objects  Launched  into  Outer 
Space  is  viewed  as  a  positive  step  forward  in  the  formulation  of  space  law. 

U-  v,-as  the  non-space  powers  in  COPT'OS  including  the  developing  countries 
which  proposed  converting  the  voluntary  registration  system  then  in  effect 
into  n  Treaty  obligation.  I  am  unaware  of  any  member  nation  of  COPUOS  ex- 
pressing concern  about  compliance  with  its  provision. 

Question  7.  Mr.  Hosenball,  does  the  Moon  Treaty  place  any  limitations  on 
the  exploitation  of  natural  resources  by  any  governmont  or  private  entity? 

Do  yon  believe  there  is  any  uncertainty  or  ambiguity  in  the  language  of  the 
Moon  Treaty  which  could  inhibit  commercial  investment  on  the  basis  of  vague 
or  inconsistent  terms  of  intent  of  the  parties? 

Coiild  you  further  elaborate  this  point  and  identify  any  possible  limitations 
imposed  by  the  Moon  Treaty  ? 
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Answer.  The  Moon  Treaty  does  not  place  limitations  beyond  those  in  the 
1967  Outer  Space  Treaty  on  the  exploitation  of  natural  resources  by  any  gov- 
ernment or  private  entity,  except  that  the  "activities  with  respect  to  the  natural 
resources  of  the  moon  shall  be  carried  out  in  a  manner  compatible  with  the 
purposes  specified  in  paragraph  7  [Article  XI]"  and  the  environmental  protec- 
tions set  forth  in  Article  VII,  both  of  which  provisions  were  originally  pro- 
posed in  early  1970's  by  the  U.S. 

I  do  not  believe  that  the  Moon  Treaty  language,  by  itself,  should  inhibit 
commercial  investment.  The  article  of  the  Moon  Treaty  most  relevant.  Article 
XI,  malies  clear  that  all  States  parties  to  the  treaty  have  a  sufBcient  interest  in 
the  possible  future  exploitation  of  the  natural  resources  of  the  Moon  and  other 
celestial  bodies  that  their  views  are  to  be  given  serious  consideration  at  any 
future  international  conference  which  may  attempt  to  establish  an  international 
regime.  Any  such  regime  would  have  to  give  special  consideration  not  only  to 
the  needs  and  interests  of  the  developing  countries  but  also  to  "the  efforts  of 
those  countries  which  have  contributed  either  directly  or  indirectly  to  the 
exploration  of  the  Moon." 

Any  possible  limitations  contained  in  the  Moon  Treaty  must  be  viewed  in 
the  context  of  the  1967  Treaty  on  Principles  Governing  the  Activities  of  States 
in  the  Exploration  and  Use  of  Outer  Space,  Including  the  Moon  and  Other  Ce- 
lestial Bodies  which  provides  in  (1)  Article  I  that  "The  exploration  and  i^se  of 
outer  space,  including  the  moon  and  other  celestial  bodies,  shall  be  carried  out 
for  the  benefit  and  in  the  interests  of  all  countries,  irrespective  of  their  de- 
gree of  economic  or  scientific  development,  and  shall  be  the  province  of  all 
mankind"  and  "Outer  space,  including  the  moon  and  other  celestial  bodies, 
shall  be  free  for  exploration  and  use  by  all  states  without  discrimination  of 
any  kind,  on  a  basis  of  equality  .  .  .  and  there  shall  be  free  access  to  all  areas 
of  celestial  bodies,"  (2)  Article  II  that  "Outer  space,  including  the  moon  and 
other  celestial  bodies  is  not  subject  to  national  appropriation  by  claim  of 
sovereignty,  by  means  of  use  or  occupation,  or  by  any  other  means,"  (3)  Ar- 
ticle VI  that  "The  activities  of  non-governmental  entities  in  outer  space,  includ- 
ing the  moon  and  other  celestial  bodies,  shall  require  authorization  and  con- 
tinuing supervision  l>y  the  appropriate  State  Party  to  the  treaty"  and  (4) 
Article  IX  that  "In  the  exploration  and  use  of  outer  space,  including  the  moon 
and  other  celestial  bodies.  States  Parties  to  the  Treaty  shall  be  guided  by  the 
principle  of  co-operation  and  mutual  assistance  and  shall  conduct  all  their 
activities  in  outer  space,  including  the  moon  and  other  celestial  bodies,  with 
due  regard  to  the  corresponding  interests  of  all  other  States  Parties  to  the 
Treaty  .  ,  ."  and  "so  as  to  avoid  their  harmful  contamination  and  also  ad- 
ver.se  changes  in  the  environment  of  the  Earth  resulting  from  the  introduc- 
tion of  extraterrestrial  matter  and,  where  necessary,  shall  adopt  appropriate 
measures  for  this  purpose." 

Question  8.  You  state  on  page  12 :  ".  .  ,  places  no  moratorium  upon  the  ex- 
ploitation of  the  natural  resources  on  celestial  bodies,  pending  the  establish- 
ment of  an  international  regime." 

Do  you  believe  this  places  any  obligation  on  the  part  of  the  U.S.  to  negotiate 
a  future  "international  regime"  on  the  basis  of  "Common  Heritage"? 

Answer.  The  U.S.,  if  the  Moon  Treaty  is  signed  by  the  U.S.  and  the  Senate 
gives  its  advice  and  consent,  would  be  under  an  ol)ligation  to  participate  in  the 
international  conference,  which  would  be  called  under  specified  circumstances, 
to  estal)lish  the  international  regime.  The  main  purposes  of  such  a  future  in- 
ternational regime  would  be  based  on  Article  XI,  paragraph  7  of  the  Moon 
Treaty.  Nothing  in  the  Moon  Treaty  obligates  any  State  Party  to  accept  the  ne- 
gotiated regime.  State  Parties  are  only  obligated  to  negotiate  in  good  faith. 
_  Question  9.  Does  the  Moon  Treaty  actually  defer  any  agreement  on  use  or 
limitations  on  use  of  lunar  materials  until  some  future  treaty  is  agreed  to 
which  is  referred  to  as  an  "international  regime"  in  Article  XI? 

Could  you  further  expound  on  what  actions  or  limitations  are  imposed  until 
such  a  future  "international  regime"  is  established? 

Answer.  The  Moon  Treaty  does  not  contain  any  limitations  on  use  of  lunar 
materials  except  as  noted  above  in  response  to  question  7.  Quite  the  contrary, 
the  right  to  u.se  and/or  remove  mineral  substances  is  explicitly  recognized  and 
permitted  in  the  Moon  Treaty,  and  the  Moon  Treaty  does  not  plar-e  limitations 
on  exploitation  of  natural  resources  once  they  are  physicallv  separated  from 
the  surface  or  subsurface  of  the  moon  for  use  on  the  moon  or  elsewhere  in  space 
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or  for  return  to  earth.  The  non-ownership  of  natural  resources  provision  applies 
onlv  to  resources  still  in  place,  before  such  separation. 

QiiOition  10  Mr.  Hosenball,  you  stated  that  the  U.S.  delegation  was  in.structed 
not  to  block  the  consensus  on  the  Moon  Treaty.  Could  you  elaborate  on  this  and 
indicate  how  far  the  U.S.  would  have  gone  to  ensure  consensus? 

From  what  level  of  government  did  the  instruction  come? 

^u'^wer  The  U.S.  delegation,  as  is  apparent  from  the  fact  consensus  was 
reached  was  instructed  not  to  block  consensus  on  the  text  of  the  Moon  Treaty 
put  forth  by  the  Australians,  as  amended  in  the  1979  session  of  the  Legal  Sub- 
committee, "if  it  appears  that  the  rest  of  the  COPUOS  could  accept  this  text. 
The  instructions  came  from  the  Department  of  State  and  resulted  from  consulta- 
tions with  interested  agencies. 

Question  11.  Mr.  Hosenball.  since  the  Moon  Treaty  does  not  appear  to  affect 
the  relatively  broad  provisions  of  the  1967  Outer  Space  Treaty  in  substance,  are 
there  any  political  or  other  considerations  which  prompted  U.S.  support  of  the 
Treatv  in  COPUOS? 

Answer,  ht  the  conclusion  of  negotiations,  the  U.S.  indicated  the  test  as  it 
then  stood  was  acceptable.  The  U.S.  did  not  actively  promote  or  oppose  the  Moon 
Treaty  in  the  COPUOS.  The  U.S.  decision  to  accept  the  Treaty  was  based  on 
the  view  that  the  text  does  add  to  or  usefully  clarifies  existing  international 
space  law  as  stated  on  pages  7  and  8  of  my  prepared  statement. 

Question  12.  Have  other  member  nations  attempted  to  limit  the  scope  of  "Com- 
mon Heritage  of  Mankind"  as  it  applies  to  the  Moon  Treaty  :  What  are  their 
positions  on  its  meaning  and  affects  on  future  space  activities? 

Answer.  In  1973,  the  IT.S.S.R.  and  Argentina  submitted  working  papers  on  the 
question  of  the  "common  heritage  of  all  mankind"  concept  as  it  was  formulated 
in  that  time  period  without  the  qualifying  phrase  "which  finds  its  expression  in 
the  provisions  of  this  Agreement  and  in  particular  in  paragraph  5  of  this  article."^ 
The  U.S.S.R.  was  of  the  opinion  that  the  common  heritage  phrase  was  meaning- 
less because  the  moon  and  other  celestial  bodies,  in  accordance  with  the  1967 
Outer  Space  Treaty,  are  not  subject  to  national  appropriation.  Therefore,  "a 
thing  that  belongs  to  nobody  cani?ot  pass  into  any  person's  possession  by  succes- 
sion." Argentina  was  of  the  opinion  that  the  phrase  v.'as  a  replacement  for  the 
vague  expression  "province  of  all  mankind"  and  v.as  a  realization  by  States 
that  they  are  entitled  to  the  benefits  derived  from  principles  and  norms  estab- 
lished for  outer  space  and  celestial  bodies  within  a  specified  legal  framework. 
The  1972  and  1973  U.S.  statements,  which  to  the  best  of  my  knowledge  were  made 
uncontradicted,  on  this  concept  are  found  on  pages  9  through  11  of  my  prepared 
statement. 

We  have  not  had  the  opportunity  to  review  the  summary  or  verbatim  records 
for  the  entire  period  1972  through  1977  to  ascertain  if  statements  were  made  on 
this  matter  by  other  delegations. 

"We'll  take  a  short  recess  and  vote,  and  then  hear  from  our  distin- 
ffiiished  and  able  colleao'iie  from  Louisiana. 

[Whereupon,  the  subcommittee  was  in  recess  from  11 :38  a.m.  until 
12:10  p.m.] 

Mr,  Flippo.  The  subcommittee  will  be  in  order. 

I  believe  at  this  time  we  would  like  to  hear  from  Mr.  Leigh  Ratiner 
representing  the  L-5  Society.  Mr.  Breaux  was  scheduled  to  testifj^  at 
this  time,  and  I  think  he  will  be  joining  us  shortly.  But  if  you  would, 
we  would  like  to  receive  your  testimony  now,  and  then  we'll  hear  from 
Mr.  Breaux. 

Mr.  Eatiner.  Thank  you  very  much,  ISIr.  Chairman. 

[The  prepared  statement  of  Mr.  Ratiner  follows :] 

Statement  of  Leigh  S.  Ratiner,  on  Behalf  of  the  L-5  Society 

intboduction 

Mr.  Chairman,  I  am  grateful  that  your  Subcommittee  has  provided  me  with 
the  opiwrtunity  to  testify  today  on  the  implications  for  the  United  Stsvtes  of 
the  draft  agreement  governing  the  activities  of  states  on  the  moon.  Negotiations 
have  been  underway  in  the  United  Nations  for  a  number  of  years  on  this  draft 


101 

treaty.  Tliey  have  just  concluded,  and  the  UN  General  Assembly  has  been  asked 
to  open  the  treaty  for  signature  in  a  few  weeks.  I  appear  before  you  today  to 
warn  that,  if  the  moon  treaty  is  signed  and  ratified  by  the  United  States,  it  will 
foreclose  the  commercial  uses  of  outer  space  by  American  private  enteii)rise. 

Since  I  have  not  previously  had  the  privilege  of  appearing  before  this  Subcom- 
mittee, I  would  like  to  take  a  moment  to  introduce  the  organization  I  represent 
and  to  tell  you  a  little  about  my  own  background  and  experience.  I  appear  ))efore 
this  Subcommittee  on  behalf  of  the  L-5  Society,  a  non-profit  association  of 
some  3,500  private  citizens  who  are  devoted  to  the  advancement  of  mankind's 
full  utilization  of  the  potential  of  space.  Our  members  reside  in  every  stnte  in 
the  U.S.  and  in  a  number  of  foreign  countries.  They  are  committed  to  do  every- 
thing they  can  to  preserve  this  nation's  options  to  move  our  industrial  creativity 
and  inventiveness  into  outer  space. 

In  tlie  years  to  come,  human  beings  will  travel,  live  and  work  in  outer  space. 
On  a  small  scale,  human  beings  already  do  this.  With  the  advent  of  the  space 
shuttle,  it  will  be  done  on  a  larger  scale.  This  will  be  followed  by  multiple  space 
shuttles  and  eventually  by  orbiting  work  platforms,  which  will  became  a  base 
for  space  manufacturing.  No  one  knows  better  the  promise  of  outer  space  than 
the  members  of  tliis  Subcommittee.  I  will,  therefore,  avoid  repeating  to  you  a 
catalog  of  the  industrial  developments  now  imderway  or  considered  feasible  by 
respected  scientists  during  the  next  few  decades.  One  need  only  be  a  ca  sual  reader 
of  the  daily  newspaper  to  know  that  space  may  in  the  next  few  decades  by  the 
location  for  major  industrial  activities  which  could  produce  substantial  por- 
tions of  the  world's  energy  requirements. 

I  am  a  partner  in  the  Washington  law  firm  of  Dickstein,  Shapiro  &  Morin.  My 
practice  concentrates  in  the  field  of  international  law  and  natural  resources.  My 
clients  include  corporations  both  large  and  small,  domestic  and  foreign,  as  well 
as  one  foreign  government.  All  have  an  interest  in  the  discovery  and  development 
of  basic  raw  materials  and  natural  resources.  Before  entering  private  practice,  I 
was  an  American  Government  ofiicial  for  fifteen  years.  In  that  capacity,  I  served 
a  number  of  federal  agencies  including  the  Department  of  the  Interior  and  the 
Federal  Energv  Office  a'ud  was  responsible  in  those  agencies  for  international  re- 
source problems.  From  1969  to  1977  I  was  a  member  of  the  American  Delegation 
to  the  law  of  the  Sea  Conference  and  during  that  time  was  for  four  years  the 
principal  American  negotiator  for  the  resources  of  the  deep  seabed.  It  is  in  part 
because  of  this  experience  at  the  Law  of  the  Sea  Conference  that  the  L-5  Society 
asked  me  to  appear  before  you  today  on  their  behalf  and  share  with  you  some 
thoughts  on  the  recently  concluded  moon  treaty,  with  particular  regard  to  its  re- 
lationship to  the  law  of  the  sea  treaty  which  may  itself  be  concluded  next  year 
after  eleven  years  of  negotiation.  That  treaty.  Mr.  Chairman,  gives  us  the  road- 
map  to  the  meaning  and  interpretation  which  the  moon  treaty  will  have,  should 
it  ever  become  the  law  of  the  land. 

Mr.  Chairman,  the  draft  moon  treaty  uses  as  its  legal  precedent  the  1970  UN 
Declaration  of  Principles  on  the  Seabed  and  Ocean  Floor  Beyond  the  Limits  of 
National  Jurisdiction  which  declared  the  resources  of  that  area  to  be  the  "com- 
mon heritage  of  all  mankind."  If  we  are  to  fully  understand  that  concept,  which 
I  will  explain  in  detail  a  little  later  in  my  testimony,  we  must  first  understand 
the  historical  context  in  which  it  arose  and  how  it  fits  into  a  complex  interna- 
tional negotiating  scenario  whicli  is  now  sweeping  through  all  UN  bodies  and 
conferences  concerned  with  economics. 

THE  MODERN  HISTORICAL  CONTEXT  FOR  "COMMON  HERITAGE" 

Mr.  Chairman,  the  moon  treaty  proposes  to  govern  all  the  resources  of  the 
moon  and  all  other  celestial  bodies.  Can  we  even  contemplate  the  quantity  and 
qiiality  of  all  the  natural  resources  in  our  solar  system?  Since  the  industrial  rev- 
olution mankind  has  been  forced  to  remove  from  the  earth  an  enormous  quantity 
of  resources  in  order  to  sustain  industrial  development.  Indeed  the  space  age  is 
itself  a  product  of  our  ability  to  utilize  natiiral  resources  for  progressive  indus- 
trialization. Wars  have  been  fought  and  countries  colonized  over  virtually  in- 
significant resources  compared  to  those  which  will  be  found  bevond  our  earth. 
One  marvels  at  the  arrogance  of  those  who  would  even  feel  qualified  to  subiect 
such  vastness  beyond  our  understanding  and  reach  to  an  elaborate  legal  regime 
governing  future  generations'  needs  and  patterns  of  growth. 

While  only  a  small  number  of  the  nations  on  earth  are  now  fully  industrialized 
states,  the  common  objective  of  virtually  all  the  rest  is  industrialization.  Almost 
every  diplomatic  move  being  made  in  multilateral  negotiations  at  the  UN  now 
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relates  to  the  need  to  assist  the  developing  countries  in  the  process  of  industriali- 
zation. Where  are  these  resources  to  come  from?  No  one  can  say  for  sure  that 
they  will  come  from  outer  space,  but  who  can  say  they  will  not.  Indeed,  twenty 
years  ago  no  one  dreamed  that  a  significant  share  of  the  world's  nickel,  cobalt, 
and  manganese  would  by  the  turn  of  the  century  be  retrieved  from  15,000  feet 
below  the  deepest  parts  of  the  world's  oceans. 

Mr.  Chairman,  the  development  of  natural  resources  only  requires  a  market,  a 
technology  and  a  suitable  cost  of  extraction  compared  to  alternative  sources  of 
raw  materials.  I  have  just  described  to  you  global  demands  for  industrialization 
and,  accordingly,  an  unprecedented  expansion  of  the  market.  The  technology  for 
this  development  of  natural  resources  in  outer  space  is  well  on  the  way.  After 
all,  a  large  part  of  the  technological  progress  has  already  been  successfully  ac- 
complished by  mankind's  proven  ability  to  get  there,  to  work  there  and  to  live 
there.  History  proves  that  the  costs  of  alternative  sources  of  raw  materials  con- 
tinues to  rise  steadily,  thus  stimulating  the  production  of  new  sources  of  raw 
materials. 

THE  POLITICAL  CONTEXT  IN  WHICH  COMMON  HERITAGE  MUST  BE  UNDERSTOOD 

In  the  last  ten  years  there  has  been  an  extraordinary  change  in  the  world — one 
to  which  many  of  us  have  perhaps  been  too  close  to  fully  understand.  There  are 
approximately  90  countries  in  the  world  today  which  did  not  exist  in  the  1950's. 
They  are  virtually  all  poor.  Almost  all  of  them  were  colonies  before  their  inde- 
pendence. In  their  struggle  to  obtain  independence,  they  found  in  many  cases 
that  while  they  were  free,  they  were  worse  off  economically  than  they  had  been 
before.  Rather  than  renounce  their  new-found  freedom,  they  have  sought  to  act 
collectively  to  strengthen  their  bargaining  position  with  the  industrialized  coun- 
tries of  the  world.  This  began  to  occur  in  the  early  1970's  and  is  still  occurring. 
The  process  gained  in  intensity  when,  in  1973,  OPEC  demonstrated  its  ability  to 
cause,  through  concerted  political  and  economic  action,  a  massive  transfer  of 
wealth  from  the  rich  countries  to  the  poor.  During  that  same  period  the  develop- 
ing countries  of  the  world  formed  a  political  caucus  known  as  the  Group  of  77, 
which  began  to  formulate  common  positions  on  all  of  the  economic  subjects  which 
found  their  way  into  the  UN  negotiating  system.  The  Group  of  77  in  the  early  and 
mid-1970's  developed  a  manifesto  for  this  emerging  revolution  in  international 
affairs.  They  prepared  a  declaration  calling  for  the  creation  of  a  New  Interna- 
tional Economic  Order.  The  underlying  rationale  of  that  document  is  the  asser- 
tion that  fimdamental  justice  requires  that  those  who  receive  the  raw  materials 
and  natural  resources  which  fuel  and  feed  industrialized  economies  mnst  be  re- 
quired to  pay  a  significant  share  of  their  economic  wealth  in  exchange  for  access 
to  those  resources.  The  so-called  North-South  dialogue  is  a  direct-out-growth  of 
that  declaration.  Third  World  enthusiasm  for  this  new  movement  caused  the 
spread  of  this  new  ideology  to  every  available  forum  in  the  United  Nations. 
These  concepts  have  now  been  deployed  in  the  UN  Conference  on  Science  and 
Technology,  at  the  Law  of  the  Sea  Conference,  in  the  North-South  dialogue,  in 
the  outer  space  negotiations,  and  are  even  under  discussion  with  respect  to  the 
use  of  nntural  resources  of  Antarctica. 

The  principle  of  the  Common  Heritage,  inserted  into  the  political  arena  at 
the  Law  of  the  Sea  Conference,  was  chosen  as  the  first  available  slogan  for  the 
concrete  elaboration  of  these  principles  at  a  law-making  conference.  At  that 
conference,  two-thirds  of  the  earth's  surface  is  to  be  the  subject  of  a  treaty 
that  will  govern  the  rights  of  all  states  and  human  beings  on,  over  and  under 
the  world's  oceans.  Nationalism  and  economic  need  quickly  lopped  off  the  most 
immediately  available  and  useful  resources  before  that  conference  could  in- 
ternationalize them.  During  the  protracted  negotiations  at  the  Law  of  the  Sea 
Conference,  most  countries  xmilaterally  claimed  jurisdiction  over  as  much  of 
the  oil  and  fishery  resources  adjacent  to  their  coasts  as  they  could  possibly 
justify. 

Thus,  the  playing  out  of  the  New  International  Economic  Order  was  restricted 
to  the  deepest  ocean  beds,  where  valuable  but  futuristic  resources  were  known 
to  exist. 

When  the  law  of  the  sea  negotiations  began  in  the  late  1960's  with  the  negotia- 
tion and  adoption  in  1970  by  the  UN  General  Assembly  of  a  Declaration  of 
Principles,  there  was  no  technology  for  extraction  of  these  resources.  Today  only 
10  years  later,  four  major  international  consortia  have  announced  their  com- 
plete confidence  in  the  technology  which  they  have  developed  for  the  extraction 
of  these  resources  within  the  next  several  years.  However,  they  have  all  an- 
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noiincecl  as  well  that,  under  the  treaty  which  is  emerging  at  the  "UN,  they  cannot 
conceive  of  continuing  with  their  investments.  Many  doubt  that  the  law  of  the 
sea  treaty  will  ever  be  ratified  by  the  United  States  because  it  is  an  elaboration 
of  the  Declaration  of  Principles  first  adopted  by  the  UN  in  the  1970's.  Private 
enterprise  shudders  at  the  thought  of  investing  $1  billion  for  a  single  seabed 
mining  operation  under  the  politico-economic  philosophy  which  has  been  elabo- 
rated under  the  common  heritage  banner. 

THE    MEANING    OF   THE    COMMON    HERITAGE THE    MOON    TREATY   AND    THE    LAW    OF 

THE    SEA    COMPARED 

Mr.  Chairman,  over  150  nations  have  just  spent  10  years  in  arduous  negotia- 
tions developing  a  draft  treaty  which  is  intended  to  define  the  principle  first 
adopted  by  the  UN  General  Assembly  in  1970  that  the  resources  lying  at  the 
bottom  of  the  ocean  are  "the  common  heritage  of  mankind."  That  principle  is 
now  so  well  defined  in  international  custom  and  practice  that  it  is  possible  to  pre- 
dict with  certainty  how  the  resources  of  the  deep  seabed  will  be  developed — if 
at  all.  It  is  equally  possible  to  predict  the  legal  content  of  a  regime  for  the  re- 
sources of  outer  space,  if  that  regime  is  to  be  founded  on  the  same  common  heri- 
tage principle.  Later  in  my  statement  I  will  describe  fuUy  to  you  what  that 
principle  means. 

The  moon  treaty  in  most  important  respects  corresponds  to  the  1970  UN 
Declaration  of  Principles  on  the  deep  seabed.  Articles  IV  and  XI  of  that  treaty 
provide  as  follows :  ^ 

Article  IV 

1.  The  exploration  and  use  of  the  moon  shall  be  the  province  of  all  man- 
kind and  shall  be  carried  out  for  the  benefit  and  in  the  interests  of  all 
countries,  irrespective  of  their  degree  of  economic  or  scientific  development. 
Due  regard  shall  be  paid  to  the  interests  of  present  and  future  generations  as 
well  as  to  the  need  to  promote  higher  standards  of  living  conditions  of 
economic  and  social  progress  and  development  in  accordance  with  the 
Charter  of  the  United  Nations. 

2.  States  Parties  shall  be  guided  by  the  principle  of  cooperation  and 
mutual  assistance  in  all  their  activities  concerning  the  exploration  and  use 
of  the  moon.  International  co-operation  in  pursuance  of  this  Agreement 
should  be  as  wide  as  possible  aud  may  take  place  on  a  multilateral  basis,  on 
a  bilateral  basis,  or  through  international  intergovernmental  organizations. 

Article  XI 

1.  The  moon  and  its  natural  resources  are  the  common  heritage  of  man- 
kind which  finds  its  expression  in  the  provisions  of  this  agreement  and  in 
particular  in  paragraph  5  of  this  article. 

2.  The  moon  is  not  subject  to  national  appropriation  by  any  claim  of 
sovereignty,  by  means  of  use  or  occupation,  or  by  any  other  means. 

3.  Neither  the  surface  nor  subsurface  of  the  moon,  nor  any  part  thereof 
or  natural  resources  in  place,  shall  become  property  of  any  State,  interna- 
tional intergovernmental  or  non-governmental  organization,  national  orga- 
nization or  non-governmental  entity  or  any  natural  person.  The  placement 
of  personnel,  space  vehicles,  equipment  facilities,  stations  and  installations 
on  or  below  the  surface  of  the  moon,  including  structures  connected  with 
their  surface  or  subsurface,  shall  not  create  a  right  of  ownership  over  the 
surface  or  the  subsurface  of  the  moon  or  any  areas  thereof.  The  foregoing 
provisions  are  without  prejudice  to  the  international  regime  referred  to  in 
paragraph  5  of  this  article. 

4.  States  Parties  have  the  right  to  exploration  and  use  of  the  moon  with- 
out discrimination  of  any  kind  on  a  basis  of  equality,  and  in  accordance 
with  international  law  and  the  terms  of  ths  Agreement. 

5.  States  Parties  to  this  Agreement  hereby  undertake  to  establish  an  in- 
ternational regime,  including  appropriate  procedures,  to  govern  the  exploita- 
tion of  the  natural  resources  of  the  moon  as  such  exploitation  is  about  to 
become  feasible.  This  provision  shall  be  implemented  in  accordance  with 
article  XVIII  of  this  Agreement. 


^  Underscoring' inclicatps  the  principal  catch-phrases  which  hnve  been  einhoraterl  in  rlptail 
at  the  Law  of  the  Sea  Conference  and  which  are  deriverl  from  tlie  1970  Declaration  of 
Principles  pursuant  to  which  the  law  of  the  sea  treaty  has  been  negotiated. 
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6.  In  order  to  facilitate  the  establishment  of  the  international  regime 
referred  to  in  paragraph  5  of  this  article,  State  Parties  shall  inform  the 
Secretary-General  of  the  United  Nations  as  well  as  the  public  and  the  inter- 
nationarscientific  community  to  the  greatest  extent  feasible  and  practicable 
of  any  natural  resources  they  may  discover  on  the  moon. 

7.  The  main  purposes  of  the  international  regime  to  be  established  shall 
include : 

(a)  The  orderly  and  safe  development  of  the  natural  resources  of  the 
moon; 

(b)  The  rational  management  of  those  resources  ; 

(c)  The  expansion  of  opportunities  in  the  use  of  those  resources :  and 

(d)  An  equitable  sharing  by  all  States  Parties  in  the  benefits  derived  from 
those  resources,  v\-hereby  the  interests  and  needs  of  the  developirig  coun- 
tries as  vrell  as  the  efforts  of  those  countries  vrhich  have  contributed  either 
directly  or  indirectly  to  the  exploration  of  the  moon  shall  l)e  given  special 
consideration. 

8.  All  the  activities  with  respect  to  the  natural  resources  of  the  moon  shall 
be  carried  out  in  a  manner  compatible  with  the  purposes  specified  in  para- 
graph 7  of  this  article  and  the  provisions  of  article  VI,  paragraph  2,  of  this 
Agreement. 

Mr.  Chairman,  I  offer  for  the  record  the  UN  Declaration  of  Principles  on  the 
Peaceful  Uses  of  the  Seabed  and  Ocean  Floor  Beyond  the  Limits  of  National 
Jurisdiction.  You  will  find  that  those  principles  and  the  principles  enunciated 
in  Article  XI  are  virtually  twins.  Like  the  UN  Declaration  of  Principles  for 
the  deep  seabed,  the  moon  treaty  calls  for  a  subsequent  negotiation.  Article  XI, 
paragraph  5,  of  the  moon  treaty  commits  the  parties  "to  establish  an  international 
regime,  including  appropriate  procedures  to  govern  the  exploitation  of  the  natural 
resources  of  the  moon  as  such  exploitation  is  abovit  to  become  feasible."  In  short, 
Mr.  Chairman,  commercial  exploitation  of  the  resources  of  our  solar  system  must 
await  a  new  international  agreement  that  will  elaborate  in  detail  this  draft 
moon  treaty,  in  the  same  way  that  the  law  of  the  sea  treaty  elaborates  the  1970 
Declaration  of  Principles  for  the  deep  seabed. 

It  is  therefore  incumbent  on  all  of  us  to  scrutinize  with  the  utmost  care  how  the 
principle  that  resources  are  the  common  heritage  of  mankind  has  been  interpret- 
ed in  the  law  of  the  sea  treaty  to  determine  whether  the  U.S.  should  now  sign 
a  treaty  on  the  moon  that  contains  a  significant  risk  that  all  of  the  natural 
resources  of  our  solar  system  will  be  sub.iect  to  the  same  international  regime  as 
is  being  contemplated  for  the  bottom  of  the  oceans. 

Mr.  Chairman,  allow  me  to  summarize  the  major  provisions  of  Part  XT  of 
the  draft  law  of  the  sea  ti-eaty.  In  doing  so.  I  will  indicate  which  provisions  of 
the  law  of  the  sea  treaty  are  derived  from  principles  now  found  in  Article  IV 
and  Article  XI  of  the  moon  treaty. 

First,  exploration  for  and  exploitation  of  seabed  resources  are  under  the  com- 
plete control  of  an  international  organization.  This  provision  of  the  Inw  of  the  sea 
treaty  is  deemed  by  most  of  the  world  to  derive  from  the  principle  that  the 
resources  of  the  seabed  are  the  common  heritage  of  all  mankind— a  phrase  which 
is  believed  by  the  vast  ma.iority  of  nations  to  mean  common  property.  Indeed,  in 
several  of  the  official  languages  of  the  UN  the  term  used  to  translate  heritage  is 
"patrimony" — the  legal  equivalent  of  property  in  most  of  the  world. 

The  concept  is  also  derived  from  the  provision  of  Article  TV,  pnrngraph  1.  of  the 
moon  treaty  which  requires  that  exploration  and  use  of  the  moon  "shall  be  car- 
ried out  for  the  benefit  and  in  the  interest  of  all  countries."  Article  XI,  para- 
graph 4.  provides  that  the  right  of  exploration  and  use  of  the  moon  shall  be  "with- 
out discrimination  of  any  kind."  Thus,  the  argument  runs  that,  if  the  resources 
bel0!ig  to  all  nations,  they  can  only  be  disposed  of  through  common  consent,  which 
san  only  be  found  in  an  international  organization  comprised  of  all  countries. 

Such  an  organization  is  in  any  event  argued  to  be  necessary  to  ensure  fidelity 
to  tl'e  principle  of  non-discrimination.  More  important,  however,  the  moon  treaty, 
like  the  1970  Declaration  of  Principles  for  tlie  Deep  Seabed,  specifically  provides 
for  a  particular  kind  of  discrimination  which  shall  be  permissible.^  Article  TV 
of  the  moon  treaty  makes  clear  that  in  the  exploration  and  use  of  the  moon 
"Cdlue  regard  shall  be  paid  ...  to  the  need  to  promote  higher  standards  of 
living  conditions  of  economic  and  social  progress  and  development.  .  .  ."  Arti- 


^Iiifloed,   the  l.iw  of  the  sea   treaty  now  expressly  permits   discrimination  in  favor   of 
developing  countries  as  provided  for  in  the  treaty. 
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cle  XI,  paragraph  7,  subparagraph  (c)  and  (d),  establish  that  among  the  main 
purposes  of  the  international  regime  shall  be  "expansion  of  opportunities  in  the 
use  of  those  resources"  and  an  "equitable  sharing  by  all  states  parties  in  the 
benefits  derived  from  the  resources,  whereby  the  interests  and  needs  of  the 
developing  countries  .  .  .  shall  be  given  special  consideration."  These  concepts 
of  special  discrimination  for  developing  countries  Avill  requii*e  a  special  type  of 
international  organization  in  which  ail  important  decisions  are  taken  by  govern- 
ing bodies  in  which  developing  countries  have  the  greatest  influence.  In  the  Law 
of  the  Sea  Conference,  these  same  concepts  have  been  translated  into  an  inter- 
national organization  that  is  dominated  oy  a  powerful,  general  Assembly  that 
operates  on  a  one-nation-one-vote  principle.  Tiiat  general  A:-sembly  is  consid- 
ered to  be  supreme  among  the  oi-gaus  of  the  Seabed  Autliority,  is  empowered 
to  make  general  policies,  and  approves  the  rules  and  regulations  of  the  Sealied 
Authority  which  govern  resource  exploration  and  exploitation.  All  other  organs 
of  the  Seabed  Authority  (including  its  executive  council,  which  is  supposed  to 
have  more  balance  betv.een  the  industrialized  countries  and  the  developing  coun- 
tries) are  i-equired  to  follow  the  Assembly's  general  policy  guidance.  The  ci-ea- 
tion  of  this  supratioual  governing  authority  is  expressly  contemplated  in  Article 
XI,  paragraph  5,  of  the  moon  agreement  in  the  seemingly  innocuous  phrase : 
"States  Parties  to  this  Agreement  hereby  undertake  to  establish  an  international 
regime,  including  appropriate  procedures.  .  .  ." 

Second,  following  on  the  principles  described  previously,  no  nation  is  guaran- 
teed a  seat  on  the  executive  council  of  the  Seabed  Authority,  even  though  a 
haridful  of  countries  possess  the  technology  to  develop  the  resources. 

Third,  the  policy  decisions  and  discretionary  acts  of  the  Seabed  Authority  (and 
virtually  all  important  decisions  are  discretionary)  are  not  subject  to  impartial 
judicial  review  iu  the  international  court  established  by  the  law  of  the  sea  treaty. 
The  reasoning  which  leads  to  this  result  is  that  the  common  heritage  of  man- 
kind must  be  disposed  of  in  accordance  with  the  will  of  mankind.  Since  the  one- 
nation-one-vote  Assembly  is  the  manifestation  of  that  vvill,  it  cannot  be  second- 
guessed  by  a  small,  select  panel  of  judges.  In  short,  when  the  treaty  says  the 
As':emlily  is  supreme,  it  means  business. 

Fourth,  no  state  nor  any  of  the  citizens  of  any  state  has  the  right  of  access 
to  explore  or  exploit  the  resources,  except  as  accorded  by  the  Seabed  Authority 
and  subject  to  such  terms  and  conditions  as  it  may  lay  down.  Again,  the  priii- 
ciple  of  the  common  heritage,  it  is  thought  by  most,  cannot  he  fairly  implemented 
if  any  state  has  automatic  access  to  the  resources  which  are  owned  in  common 
by  all  countries.  This  is  buttressed  by  Article  XI,  paragraph  3,  of  the  moon 
treaty,  which  says  that  no  part  of  the  natural  resources  in  place  shall  become 
anyone's  property.  In  short,  title  to  the  resources  can  only  be  given  by  the  new 
organization  which  owns  the  resource^  on  I'ehalf  of  all  mankind.  This  result  is 
exactly  how  those  same  principles  were  spelled  out  in  the  law  of  the  sea  treaty. 

Fifth,  the  law  of  the  sea  treaty  contains  elaborate  provisions  for  the  regula- 
tion and  control  of  production  of  the  natural  resources  of  the  seabed  and  severely 
limits  the  amount  of  natural  resources  which  can  be  brought  to  the  market,  re- 
gardless of  actual  market  conditions  or  consumer  needs.  This  provision  of  the 
law  of  the  sea  treaty  was  derived  at  first  from  a  preambular  paragraph  in  the 
1970  Declaration  of  Principles  which  called  for  respect  for  the  interests  of  de- 
veloping countries  who  may  possess  the  same  minerals  on  land  as  would  come 
from  the  seabed.  The  industrialized  countries  argued,  however,  in  the  negotia- 
tion of  the  treaty  that  they  were  not  bound  to  follow  tb.e  gu.idance  of  the  ywe- 
ambular  paragraphs  of  the  Declaration  of  Principles.  Accordingly,  Third  World 
negotiators  changed  the  justification  for  seabed  production  controls,  which  is 
now  derived  from  operative  paragraphs  of  the  Declaration  of  Principles  also 
contained  in  Article  XI  of  the  moon  treaty  as  among  the  main  purposes  of  the 
new  moon  resources  treaty.  Article  XI.  paragraph  7(b).  states  tliat  one  of  the 
main  purposes  of  the  international  regime  is  the  "rational  management  of  th  )se 
resources."  Paragraph  7(a)  of  the  same  article  calls  for  "orderly  and  safe  de- 
velopment of  the  natural  resources  of  the  moon."  These  two  phrases  turned  out 
to  be  the  principal  phrases  which  were  used  to  justify  control  of  seabed  produc- 
tion at  the  Law  of  the  Sea  Conference.  "Orderly  development"  is  generally 
thought  to  suggest  economic  controls  for  the  purpose  of  conservation.  "Rational 
management"  is  a  code  word  for  centrally  planned  production  policies.  Mr.  Chair- 
man, it  is  no  accident  that  these  two  phrases  were  elevated  to  the  status  of 
"main  purposes"  of  the  new  moon  resource  regime. 

Sixth,  the  law  of  the  sea  treaty  creates  as  an  arm  of  the  Seabed  Authority 
an  inter-state  mining  company  called  the  Enterprise.  The  original  intention  of 
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the  developing  countries,  doggedly  pursued  for  many  years  in  the  Law  of  the 
Sea  Conference,  was  to  have  the  Enterprise  be  the  sole  authority  in  the  world 
entitled  to  develop  and  market  the  resources  of  the  deep  seabed.  Once  the  deep 
seabed  was  supplying  a  significant  share  of  the  world's  nickel  and  other  metals, 
the  Enterprise  would  have  acquired  power  quite  similar  to  the  power  of  OPEC 
with  resi)ect  to  oil. 

On  this  issue,  the  industrialized  countries  drew  the  line.  They  would  not 
accept  an  international  operating  monopoly  as  -the  proper  meaning  of  the 
common  heritage  principle.  Instead,  they  proposed  a  so-called  parallel  system 
of  development  in  which  states  and  their  nationals  could  have  access  to  the 
resources  and  so  could  the  Enterprise.  During  the  last  three  years  of  nego- 
tiation, however,  this  so-called  parallel  system  was  so  tortured  in  the  nego- 
tiating of  its  detailed  provisions  that  it  is  now  clear  that  it  is  a  euphemism 
for  a  system  which  creates  an  international  monopoly  Enterprise.  For  example, 
the  treaty  now  provides  that : 

(a)  There  will  be  tax  incentives  for  anyone  who  joins  with  the  Enterprise 
to  carry  out  development. 

{1}}  In  order  to  acquire  the  direct  right  to  explore  and  exploit,  a  state  or 
mining  company  must  explore  two  miiie-sites  of  equivalent  value — one  to  be 
selected  by  the  Authority  and  given  to  the  Enterprise. 

{O  All  technology  for  the  development  of  the  resources  of  the  deep  seabed 
must  be  transferred  to  the  Seabed  Authority  for  use  by  the  Enterprise.  Indeed, 
a  proposed  operator  must  even  obtain  the  permission  of  his  sub-contractors  to 
transfer  their  technology  to  the  Seabed  Authority,  if  he  is  to  have  and  maintain 
Operating  rights.  The  mandatory  transfer  of  technology  principle  was  derived 
from  the  principle  now  found  in  Article  XI,  paragraph  7,  of  the  moon  treaty 
calling  for  "equitable  sharing"  of  benefits  whereby  the  interests  and  needs  of 
developing  countries  shall  be  given  special  consideration. 

{(I)  In  case  there  are  competing  applications  (and  because  of  production 
controls  this  is  assured,  since  the  number  of  available  mine-sites  each  year  is 
strictly  limited),  the  treaty  through  its  permissible  discrimination  in  favor 
of  developing  countries  allows  the  Authority  to  make  its  selection  on  the  basis 
of  Vt'hich  application  benefits  developing  countries  the  most.  Again,  we  see  the 
si^ecial  discrimination  in  favor  of  developing  countries. 

In  short,  Mr.  Chairman,  even  the  so-called  parallel  system  of  access  is  so 
structured  in  the  interest  of  full  implementation  of  the  common  heritage  prin- 
ciple and  the  principle  which  permits  discrimination  in  favor  of  developing 
countries  that  no  sane  investor  with  l»illions  of  dollars  at  risk  could  do  other 
than  take  the  Enterprise  as  his  partner  and  locate  the  means  of  production  in 
a  developing  country.  This  is  all  the  most  true  since  the  Enterprise  is  immune 
from  state  and  international  taxation.  (Indeed,  its  early  development  efforts 
are  to  be  subsidized  by  grants  and  loan  guarantees  by  states  parties,  thus 
making  available  to  its  potential  partners  lower  interest  rates.) 

Seventh,  even  though  the  law  of  the  sea  treaty  is  tilted  so  as  to  cause  the 
natural  growth  of  a  monopoly  Enterprise,  the  developing  countries  insisted 
that  this  method  of  disposing  of  the  resources  should  be  restricted  to  the  first 
25  years  of  the  treaty's  operation.  The  parallel  system,  it  was  believed,  was 
inconsistent  with  the  common  heritage  but  could  be  accepted  on  a  temporary 
basis  so  as  to  begin  its  development  process  and  enable  the  Enterprise  to  take 
over.  At  the  end  of  that  time,  the  treaty  empowers  the  one-nation-one-vote 
Assemlily  to  prohibit  mining  by  states  and  private  mining  companies,  but  to 
allow  the  continuation  of  mining  by  the  Enterprise. 

Eighth,  the  Seabed  Authority  is  given  the  power  to  impose  a  system  of 
international  taxation  on  any  state  or  company  which  explores  for  or  exploits 
the  resources.  This  system  of  taxation  is  designed  to  ensure  the  "equitable" 
sharing  of  benefits. 

Ninth,  the  apparently  innocuous  phrase  found  in  Article  XI,  paragraph  7(c), 
that  one  of  the  main  purposes  of  the  international  regime  shall  include  "the 
expansion  of  opportunities  in  the  use  of  those  resources"  has  been  used  at  the 
Law  of  tlie  Sea  Conference  to  justify  a  so-called  quota  or  anti-monopoly  system 
in  which  any  nation's  access  to  the  resources,  if  it  gets  access  at  all,  is  limited 
by  the  relative  access  of  other  countries.  If  one  country  is  deemed  to  have  an 
excessive  share  of  the  available  production,  access  shall  be  denied  its  na- 
tionals until  other  countries— including  developing  countries — catch  up.  It  is 
unlikely,  when  this  system  is  superimposed  on  the  control  of  production  svsteni, 
that  tlie  U.S.  will  ever  t)e  entitled  to  more  than  one  or  two  of  the  production 
mine-sites  in  the  deep  seabed. 
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Tentli,  Mr.  Chairman,  the  provisions  of  Article  XI,  paragraph  8,  of  the  moon 
agreement  are  of  incredible  importance,  not  just  to  the  development  of  the 
resources  of  the  moon  and  other  celestial  bodies  but  to  the  basic  right  of  the 
United  States  to  decide  how  to  govern  its  citizens  when  they  are  in  space 
vehicles  which  fly  our  flag.  That  paragraph  is  a  grant  of  authority  to  a  new 
space  resource  agency  to  be  created  under  paragraph  5  to  control  and  regulate 
all  activities  with  respect  to  the  natural  resources  in  a  manner  compatible  with 
the  purposes  spelled  out  in  paragraph  7.  These  same  concepts  in  the  law  of  the 
sea  treaty  fundamentally  impair  the  ability  of  the  flag  state  to  control  its  own 
citizens  when  aboard  a  vehicle  which  is  carrying  out  resource-related  activities. 

One  can  hardly  imagine  the  ramification  of  this  paragraph  when  a  single  world 
agency  takes  control  oi  all  the  people  who  will  one  day  work  and  live  in  space 
and  have  anything  to  do  with  the  resources  of  the  moon  and  other  celestial 
bodies. 

CAN    THE   LAW   OF   THE    SEA    MODEL  BE   JUSTIFIED   FOR   OUTER   SPACE? 

Mr.  Chairman,  the  U.S.  uses  approximately  one-fifth  of  the  world's  natural  re- 
sources. Yet  it  is  on  the  verge  of  agreeing  to  a  treaty  on  the  law  of  the  sea  which 
places  one  of  the  earth's  most  plentiful  resources  under  the  system  I  have  de- 
scribed above,  a  system  that  forever  requires  American  consumers  to  import 
their  raw  materials  from  an  organization  under  the  control  of  developing  coun- 
ties. Members  of  this  Subcommittee  who  are  not  overly  familiar  with  the  law 
of  the  sea  negotiations  may  be  startled  by  my  statement  today.  It  will  seem 
unbelievable  that  the  U.S.  would  be  wil'iing  as  one  of  the  only  nations  in  the 
world  with  the  technology  to  develop  these  resources  to  place  them  under  a  sys- 
tem of  international  socialism  and  out  of  the  reach  of  American  technology. 
What  international  interest,  you  may  ask,  justifies  this  wholesale  giveaway  of  ac- 
cess to  vital  minerals.  The  answer,  Mr.  Chairman,  is  rooted  in  national  security 
considerations.  The  U.S.  has  watched  M'ith  anxiety  over  the  last  15  years  as 
nations  have  reached  out  into  the  oceans  to  claim  vast  expanses  of  water  under 
their  jurisdiction,  including  a  few  international  straits.  The  developing  coun- 
tries were  prepared  to  memorialize  in  the  law  of  the  sea  treaty  the  right  of  free- 
dom of  navigation  for  surface  vessels  and  submarines  in  exchange  for  American 
and  other  industrialized  country  recognition  of  the  principle  of  common  heritage 
as  it  applies  to  seabed  resources.  The  present  American  negotiations  seem  willing 
to  make  that  trade.  Mr.  Chairman,  no  such  justification  can  be  given  for  the 
moon  treaty,  because  the  1967  Outer  Space  Treaty  already  guarantees  freedom  of 
navigation  for  our  space  craft  and  prohibits  extension  of  territorial  claims  to 
outer  space.  The  moon  treaty  is  a  giveaway  of  unprecedented  proportions  for 
which  the  U.S.  obtains  nothing  in  return. 

Mr.  Chairman,  I  do  not  know  of  any  past  or  present  government  official  who 
has  been  concerned  with  the  law  of  the  sea  negotiations  who  believes  that  the 
law  of  the  sea  treaty  would  be  in  the  interest  of  the  United  States,  if  it  were 
restricted  to  that  part  of  the  treaty  which  deals  with  the  resources  of  the  deep 
seabed.  I  would  urge  the  Committee  to  hear  further  from  responsible  Americans 
who  have  been  coimected  with  the  law  of  the  sea  treaty.  I  am  certain  that  all 
would  share  my  view  that  the  seabed  portions  of  the  treaty,  by  itself  without 
any  other  provisions  on  freedom  of  navigation  which  benefit  the  U.S.,  would  be 
against  this  nation's  best  interests.  I  am  equally  confident  that  they  would  share 
my  view  that  the  10  years  of  negotiating  history  spelling  out  international  con- 
sensus of  the  meaning  of  common  heritage  could  not  be  avoided  in  any  new 
resource  negotiation  which  attempted  to  use  the  same  principle.  Indeed,  Mr. 
Chairman,  if  the  law  of  the  sea  treaty  does  enter  into  force,  approximately  120 
developing  countries  will  have  every  incentive  to  ensure  that  the  common  heritage 
doctrine  is  not  watered  down  in  any  other  treaty  negotiation, 

THE    MOON   TREATY   IMPOSES   A   MORATORIUM    ON   COMMERCIAL   EXPLORATION 

Mr.  Chairman,  the  Administration  will  argue  that  the  moon  treaty  does  not 
deter  private  enterprise  and  certainly  does  not  impose  a  moratorium  on  com- 
mercial exploitation.  I  strongly  disagree  on  both  counts.  You  will  recall  that  the 
moon  treaty  calls  for  a  subsequent  treaty  when  exploitation  of  the  resources  of 
our  solar  system  "is  about  to  become  feasible."  Mr.  Chairman,  exploitation  will 
never  be  "about  to  become  feasible"  through  the  efforts  of  private  enterprise,  if 
the  moon  treaty  is  allowed  to  become  the  law  of  the  land. 

The  development  of  natural  resources  is  a  long  and  expensive  process  and 
normally  goes  through  certain  chronological  stages.  First,  there  is  the  period  of 
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scientific  investigation  in  wliicli  private  companies  in  tlieir  own  laboratories 
study  and  extrapolate  assumptions  about  the  resources  which  have  been  re- 
U-  e/ed  by  scientists  and  governments.  Second,  if  they  have  found  scientific 
samples  to  be  of  interest,  they  may  begin  to  develop  inexpensive  methods  of  re- 
source sampling  so  as  to  gain  a  clearer  picture  of  the  quality,  quantity  and  dis- 
tribution of  possible  resource  deposits.  Should  this  activity,  which  is  frequently 
called  prospecting,  be  fruitful  they  will  at  that  point,  and  sometimes  even  earher, 
enter  the  phase  of  exploration.  At  the  beginning  of  exploration  the  economic 
feasibility  technological  feasibility  and  marketing  considerations  are  studied. 
These  are  fairly  general  studies,  since  they  occur  a  decaae  or  more  in  advance 
of  commercialization.  During  this  period,  they  may  build  prototype  tecnnology 
to  help  test  their  technological  assumptions  and  better  define  an  ore  body. 
While  throughout  there  first  three  stages  they  will  try  to  minimize  costs  m  view 
of  tne  high  degree  of  speculation  involved,  they  may  spend  tens  and  perhaps 
hundreds  of  millions  of  dollars.  These  three  phases  must  ail  precede  exploitation, 
ill  an  area  that  requires  new  technology  and  highly  speculative  predictions  about 
future  markets,  it  is  impossible  for  a  public  corporation  to  also  take  the  risk 
that  f;t  the  end  of  a  15  or  2U  year  ijeriod  of  such  significant  capital  spending  tor 
K.  &  "d.,  it  will  be  politically  impossible  to  enter  the  exploitation  or  commercial 
recoverv  phase  of  their  activity. 

Mr  Chairman,  we  are  all  familiar  with  the  current  thinking  that  solar  power 
satellites  may  at  least  in  part  be  built  from  raw  materials  found  in  outer  space. 
Y\'hat  company  could  seriously  begin  to  develop  solar  power  technology  which 
would  be  dependent  on  mining  the  mineral  resources  of  the  moon  if,  just  as  the 
technology  is  proved  feasible,  the  U.S.  is  bound  by  a  treaty  to  enter  into  nego- 
tiations which  mav  over  another  period  of  10  or  more  years  lead  to  a  treaty 
anvthing  like  the  law  of  the  sea  treaty?  In  short,  Mr.  Chairman,  it  is  my  very 
strong  view  that  the  moon  treaty  in  its  present  form  imijoses  a  de  facto  mora- 
torium on  private  enterprise  use  of  order  space  in  connection  with  the  develop- 
ment of  natural  resources. 

This  treaty  does  not  foreclose  the  possibility  that  governments  (with  private 
company  sub-contractors  whose  losses  are  underwritten  by  the  taxpayers) 
may  one  day  wish  to  develop  the  technology  under  a  centrally  planned,  inter- 
nationally controlled  economic  system.  What  it  does  do,  however,  is  doom  free 
enterprise  initiative  in  outer  space.  And  it  does  so  at  a  time  when  a  very  long 
period  of  government  subsidy  of  the  space  program  may  at  least  be  sufficient  to 
spark  private  initiative.  It  is  hard  to  believe  that  Congress  has  spent  ten^;  of 
billions  developing  this  country's  space  technology  without  the  expectation 
that  some  day  our  traditional  private  enterprise  system  would  be  in  a  position 
to  take  over.  The  moon  treaty  precludes  this  possibility. 

Mr.  Chairman,  it  should  also  be  noted  that  not  only  as  a  practical  matter, 
but  also  as  a  legal  matter,  the  moon  treaty  can  be  deemed  to  be  a  moratorium. 
The  American  Delegate  in  the  Outer  Space  Legal  Subcommittee  in  an  effort  to 
make  clear  that  this  mo<:)n  treaty  could  not  be  construed  as  a  moratorium,  com- 
pounded the  pn^blem  when  he  said  : 

"I  am  particubulv  pleased  [that  the  draft  agreement]  places  no  moratorium 
upon  the  exploration  of  the  natural  resources  on  celestial  bodies,  pending  the 
establishment  of  an  international  regime.  This  permits  orderly  attempts  to 
establish  that  such  exploration  is  in  fact  feasible  and  practicable,  by  making 
possible  experimental  beginnings,  and,  then,  pilot  operations,  a  process  by 
which  we  believe  we  can  learn  if  it  will  be  practicable  and  feasible  to  exploit 
the  mineral  resources  of  such  celestial  bodies." 

Can  there  be  any  doubt,  Mr.  Chairman,  that  the  American  delegate  h.Ts  made 
it  clear  by  his  statement  that  the  treaty  does  not  permit  exploitaion  Itself? 

Mr.  Chairman,  the  Administration  may  also  argue  that  the  view  I  have  ex- 
pressed today,  which  I  am  sure  will  lie  shared  by  many  witnesses  if  you  decule 
to  hold  broader  hearings  on  this  subject,  could  be  wrong  in  the  context  of  the 
outer  space  negotiations.  This  may  be  the  only  argument  they  can  make  to 
justify  what  they  have  done. 

But,  iSIr.  Chairman,  over  1.^0  countries,  ours  included,  have  just  spent  10  years 
nerotiating  a  liundred  treaty  article^  with  thousands  of  pages  of  written  records 
i'nd  it  all  says  that  there  is  a  global  consensus  on  the  meaning  of  the  term 
"common  heritage."  I  submit  Mr.  Chairman,  that  outer  space  cannot  escape  that 
net.  P.nt — even  if  there  was  a  chance  that  outer  space  negotiators  could 
rewrite  all  that  diplomatic  and  legal  history — this  nation  cannot  afford  to  take 
the  very  substiintial  risk  that  they  will  fail. 
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:Mr.  Clmirman,  my  testimony  today  represents  the  beginning  of  v.liat  may 
turn  out  to  be  a  long  struggle  with  the  Administration.  Congress  has  had  virta- 
allr  no  opportunity  to  learn  about  the  moon  treaty  and  to  consider  its  long-term 
implications  for  the  future  of  man's  productive  activity  in  outer  space.  The  L-5 
Society  will  make  every  effort  to  bring  this  issue  to  the  attention  of  every 
member  of  Congress  and  to  the  American  people.  We  have  no  doubt  that  once 
the  Aministration"s  action  is  understood  and  publicized,  the  Congress  will  be 
innimdated  by  mail  in  opposition  to  this  treaty.  The  American  peopl'  will  not 
want  to  give  up  the  hopes  and  aspirations  for  America's  future  in  space — their 
sense  of  national  achievement  and  accomplishment.  I  believe  that  an  important 
part  of  our  national  psyche  and  feeling  of  f-elf-worth  in  this  generation  comes 
from  our  proven  ability  to  conquer  outer  space,  and  it  will  not  easily  be  taken 
away  from  us. 

Mr.  Chairman,  this  treaty  has  been  under  negotiation  for  several  years,  and 
those  ne.-jotiations  have  now  concluded.  The  UN  Committee  on  the  Peaceful 
Uses  of  Outer  Space  has  laid  the  treaty  before  the  UN  General  Assembly  and 
asked  that  at  its  next  session,  which  begins  in  tv.-o  weeks,  the  treaty  be  opened 
for  signature.  We  ask  that  you  and  your  colieanies  do  everything  in  your  power 
to  convince  President  Carter  to  instruct  his  Delegation  to  the  United  States 
General  Assembly  to  oppose  the  opening  of  this  treaty  for  signature  and  to  re- 
comirit  the  treaty  for  further  study.  It  is  a  principle  of  international  law  that, 
once  a  treaty  is  signed,  nations  are  bound  to  act  in  such  a  manner  as  is  not 
incompatible  with  the  treaty  they  have  signed.  Thus,  the  mere  act  of  a  signature 
has  imiwrtant  legal  attributes. 

F.ir  our  part,  we  will  now  turn  our  attention  urgently  to  the  Senate  and  par- 
ticularly to  the  Senate  Foreigni  Relations  Committee.  We  hope  that  be'ore  the 
UN  General  Assembly  convenes  in  a  few  weeks  the  Carter  Administration  will 
be  advised  in  no  uncertain  terms  by  influential  members  of  Congress  that  this 
treaty  must  be  given  the  most  careful  study  in  Congress,  by  both  the  Foreign 
Affairs  Committees  as  well  as  the  Space  Oversight  Subcommittees. 

^tr.  Chairman,  I  greatly  appreciate  your  willingness  to  hear  our  testimony 
today.  I  hope  we  have  successfully  conveyed  to  yon  both  our  sense  of  alarm  and 
urgency.  We  stand  ready  to  assist  you  in  any  way  possible  in  the  further  con- 
gressional review  and  oversight  of  the  provisions  of  this  treaty  and  its  impact 
on  our  nation. 

STATEMENT  OP  LEIGH  S.  P.ATINEE.  ON  BEHALF  OF  THE  L-5 
SOCIETY;  ACCOMPANIED  EY  KEITH  HEI^ISEN,  MEM3EK  OF  THE 
BOAED  OF  BIEECTOES,  THE  L-5  SOCIETY 

Mr,  IvATiisrEK.  Mr.  Chairmfin.  I  am  accompanied  todav  by  Koitli 
Hensen,  who  is  a  member  of  the  Board  of  Directors  of  the  L-5  Society 
and  one  of  its  founders. 

Mr.  Flttto.  We're  very  glad  to  have  you. 

Please  proceed. 

Mr.  Rattner.  j\Ir.  Chairman,  the  T/-5  Society  is  a  group  of  some 
O.500  American  citizens,  a  nonprofit  group,  which  is  really  dedicated 
to  tlie  cause  of  a.dvancing  man's  utilization  of  space.  It  is  not  a  society 
funded  by  or  supported  by  anv  major  industrial  concern  or  group.  It 
is  basically  private  citizens  who  really  care. 

Mr.  Chairman,  the  Moon  Treaty  referred  to  by  Mr.  Hosenball  today 
is  not  an  isolated  occurrence.  In  order  to  fully  appreciate  what  tliis 
Moon  Treaty  does,  it  is  essential  to  look  at  the  last  10  or  15  vears  of 
history  of  the  United  Nations.  I  have  referred  to  that  in  detail  in  my 
prepared  statement  which  I  offer  you  for  the  record,  but  I  m'ouIcI  like 
to  summarize  liriefly  that  history. 

It  has  only  been  since  the  late  1960's  that  roughly  90  of  the  develop- 
ing countries— there  are  now  about  120  developinsr  countries  in  the 
world — became  sovereign  states,  and  when  they  did  become  sovereigTi 
states,  they  found  that  there  were  economic  jeopardies  attached  to  be- 
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ing  free.  They  no  loiiger  had  mother  countries  to  provide  for  their 
economies.  Freedom  tasted  very  good,  and  all  of  them  opted  to  remain, 
free  and  not  go  back  under  the  wing  of  the  mother  country.  But  they 
liad  economic  problems  of  gargantuan  proportions,  and  understand- 
ably, in  the  early  1970's,  they  began  to  realize  that  only  through  con- 
certed political  action  in  the  United  Nations  could  they  begin  to  ac- 
quire the  strength — the  voice,  if  you  will— that  traditionally  had  been 
held  by  the  western  industrialized  countries  and  by  the  socialist  coun- 
tries (for  example,  in  the  United  Nations  Security  Council). 

In  1973,  when  OPEC  taught  the  whole  world  a  lesson  about  what 
collective  power  can  do  Avith  respect  to  the  transfer  of  wealth  from  the 
wealthy  to  the  poor,  it  gave  this  growing  developing  country  move- 
ment in  the  United  Nations  tremendous  impetus  to  really  begin  a  rally- 
ing cry  for  the  transfer  of  wealth  from  industrialized  countries  to 
developing  countries. 

Now,  that  rallying  cry  took  many  different  forms  in  the  United 
Nations  organizations  w"here  developing  countries  were  represented 
through  this  coalition  (which  came  to  be  called  the  group  of  77,  because 
wlien  the  developing  countries  formed  that  coalition  there  were  77 ; 
today  there  are  120). 

The  Group  of  77  in  the.  United  Nations  developed  a  manifesto  called 
the  New  International  Economic  Order.  It  is  a  charter  that  if  I  can 
summarize  it — perhaps  unfairly,  because  it's  a  very  long  and  very  com- 
plex document— essentially  says  that  those  in  this  world  who  use  the 
]'aw  materials  from  those  who  supply  them  are  going  to  have  to  pay  for 
those  raw  materials  dearly. 

The  New  International  Economic  Order  then  spread  out.  Develoj^ing 
country  representatives  in  every  different  United  Nations  forum  where 
an  opportunity  arose  adopted  that  declaration  and  began  to  try  to 
proselytize  its  main  features  and  principles.  At  that  time,  the  only 
active  conference  going  on  in  the  United  Nations  which  was  preparing 
a  treaty,  that  is,  a  law-making  document,  was  the  Law  of  the  Sea  Con- 
ference. That  conference  is  still  going  on. 

Mr.  Chairman,  at  that  time  I  was  the  principal  American  negotiator 
at  the  Law  of  the  Sea  Conference  for  the  mineral  resources  of  the  deep 
seabed,  and  it  was  in  this  conference  that  the  term  "Common  Heritage 
of  Mankind"  first  originated.  The  term,  "Common  Heritage,"  was  first 
used  in  a  document  which  commanded  worldwide  consensus  in  1970, 
although  it  had  been  talked  about  for  several  years  before.  It  was  even 
then  a  member  of  the  American  Delegation,  although  not  a  negotiator 
on  mineral  resources.  At  that  time,  I  worked  for  the  Department  of 
Defense. 

The  Defense  Department's  involvement  should  tell  you  a  great  deal 
about  why  the  United  States,  recognizing  the  vagueness  of  the  common 
heritage  principle  and  the  potential  for  abuse  in  the  spelling  out  or 
elaborating  of  what  that  principle  would  mean,  accepted  it.  It  was 
accepted  because,  at  the  Law  of  the  Sea  Conference,  the  developing 
countries  were  in  a  position  to  agree  on  a  new  treaty  on  the  law  of  the 
sea  recognizing  the  freedom  of  navigation  for  military  vessels  on  the 
high  seas. 

I  was  taken  aback — but  perhaps  it's  deja  vu — ^by  something  IMr. 
Hosenball  said  earlier  when  he  referred  to  the  position  of  some  devel- 
oping equatorial  countries  on  the  geosynchronous  stationary  orbit.  In 
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that  connection,  there  was  laughter  in  the  room  when  he  described  the 
position  of  some  developing  countries  with  respect  to  their  right  to 
claim  sovereignty  in  the  geosynclironous  stationary  orbit.  He  said — 

There  is,  in  our  opinion,  no  technical  or  legal  basis  for  sovereign  claims  such  as 
those,  and  we  are  supported  by  a  majority  of  the  members  of  the  Committee  ou 
the  Peaceful  Uses  of  Outer  Space. 

Mr.  Chairman,  the  identical  situation  and  the  identical  American 
position  existed  throughout  the  1950's,  when  some  of  those  same  coun- 
tries who  are  now  claiming  sovereignty  in  outer  space  declared  them- 
selves to  have  the  right  to  own  the  ocean  200  miles  from  their  coast. 
There  were  only  three  of  them  in  1952 — Peru,  Chile,  and  Ecuador — in 
the  Declaration  of  Santiago.  They  were  laughed  at,  too,  by  people  who 
sat  in  the  audience  in  congressional  hearings,  for  having  made  a  ridi- 
culous and  legally  and  technically  unsupportable  claim  to  what  every- 
one knew  to  be  the  free  domain  of  all  countries. 

Today,  Mr.  Chairman,  as  I'm  sure  you  know,  most  of  the  world 
claims  200  miles  of  ocean  adjacent  to  its  coast,  including  the  United 
States.  So  much  for  whether  or  not  we  had  the  majority  view  only  15 
years  ago.  We  did  have  the  majority  view. 

Mr.  Chairman,  the  developing  countries  offered  the  United  States 
an  opportunity  to  win  back  what  they  had  begim  to  lose  through  these 
extensions  of  territorial  and  resource  jurisdiction  in  the  oceans.  They 
would  agree  in  a  treaty  that  there  was  freedom  of  navigation  for  mili- 
tary aircraft  and  vessels,  and  particularly  for  submerged  vessels  like 
Polaris  submarines  going  through  international  straits  secretly  and 
unobserved,  in  exchange  for  which  the  United  States  and  other  indus- 
trialized countries  would  have  to  agree  to  the  principle  of  common 
heritage  of  mankind  being  applied  to  the  deep  seabed's  resources. 

For  right  or  wrong,  that  was  a  decision  that  the  United  States  de- 
cided to  take.  "VVe  agreed  to  trade  a  negotiation  on  common  heritage  for 
guaranteed  freedom  of  navigation  at  the  Law  of  the  Sea  Conference 
and  in  the  Law  of  the  Sea  Treaty.  The  remainder  of  the  negotiations  in 
the  Law  of  the  Sea  Conference,  having  won  that  point,  was  really  to 
spell  out  what  was  meant  by  Common  Heritage.  Now,  Common  Heri- 
tage was  a  developing  country  originated  doctrine.  As  it  turned  out,  it's 
been  copied  by  American  negotiators  in  the  Outer  Space  Committee 
and  actually  introduced  by  the  United  States.  But  it  began  as  a  de- 
veloping country  concept,  and  it  had  one  very  clear  meaning,  one  that 
has  now  taken  on,  at  the  minimum,  the  status  of  international  practice, 
if  not  international  law. 

Mr.  Chairman,  I  am  about  to  say  something  on  the  record  of  this 
subcommittee  which,  if  I  didn't  think  this  treaty  could  be  stopped  in 
the  Senate,  I  would  not  say  because  it  will  make  for  a  damning  legis- 
lative history  after  I've  said  it.  But  Common  Heritage  means  common 
property  to  90  percent  of  the  people  in  the  nations  of  this  world.  It 
means  thatyou  cannot  take  the  resources  without  the  consent  of  all 
other  mankind.  It  means  that  title  to  the  resources  is  held  by  mankind 
and  that  title  to  the  resources  can  only  be  disposed  of  through  a  newly 
created  organization  which  will  hold  title  in  trust  and  then  dispense 
that  title  according  to  its  own  rules,  regulations,  and  resources. 

Now,  the  LTnited  States  talces  the  view  that  common  heritap-e  doesn't 
mean  that.  That's  the  official  position  of  the  United  States.  Neverthe- 
less, you  will  find — particularly  if  this  subcommittee  goes  beyond  this 
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hearing  on  the  subject  today  and  broadens  the  witness  list  to  inchide 
people  who  are  recognized  experts  in  this  field,  both  in  inlernational 
law  and  in  the  law  of  the  sea — that  it  is  very  difhcult  today  to  argue 
that  common  heritage  does  not  mean  common  property. 

Indeed,  one  technical  point  I  ought  to  make  is  that,  in  Spanish  and 
French  and  some  of  the  other  oincial  languages  of  the  United  Nations, 
common  heritage  translated  is  conmion  patrimony,  which  is  the  legal 
term  for  property  in  the  civil  law  system.  The  United  States  accepts 
all  of  the  official  languages  of  the  United  Nations  and,  therefore,  is 
equally  bound  by  any  of  them. 

Now,  the  United  States  took  the  position  throughout  this  law  of  the 
sea  negotiation  that  connnon  hentage  would  only  be  defined  and  un- 
derstood and  elaborated  by  the  terms  and  provisions  of  the  treaty  to 
wliich  it  would  agree.  It  feit  almost  10  years  ago  that  the  Declaration 
of  Principles  in  1970,  which  declared  the  resources  of  the  seabed  to  be 
the  common  heritage  of  mankind,  had  no  real  legal  sigiiificance. 

The  United  States  then  negotiated  for  10  years,  bearing  in  mind  that 
its  military  interests  w^ere  being  held  hostage  in  tliese  negotiations.  My 
testimony  tells  you  in  detail  what  tlie  Law  of  the  Sea  Conference  has 
done  to  the  term  "connnon  heritage,"  and  I  would  like  very  briefly  to 
summarize  that. 

Under  the  principle  of  common  heritage  the  internatioiial  com- 
munity, acting  through  a  newly  created  international  organization, 
essentially  owns  the  resources  of  two-thirds  of  the  Earth's  surface. 
No  state  and  no  private  person  has  access  to  those  resources.  You  may 
ask:  Why  not?  The  answer  is  very  simple.  If  you  could  have  access, 
tlien  it  would  be  impossible  to  obtain  common  consent  before  you  used 
the  resources ;  and  therefoie  your  right  of  access  may  exist  in  principle, 
but  you'd  better  go  to  mankind's  spokesman,  the  International  Seabed 
Authority,  to  determine  whether  or  not  j^ou  can  actually  have  access 
and  use  those  resources. 

Then  the  question  at  the  Law  of  the  Sea  Conference  became :  Under 
what  conditions  can  you  obtain  access  to  the  resources  and  what  do 
some  of  the  terms  mean  that  are  used  both  in  that  declaration  of  prin- 
ciples on  the  law  of  the  sea  and  aslo  now  in  the  IMoon  Treaty.  For 
example,  what  does  it  mean  when  you  tallv  about  the  enhancement  of 
opportunities  of  other  states  to  engaere  in  resource  activity  ?  "\"\niat  does 
it  mean  when  you  talk  about  the  equitable  sharing  of  benefits  among  all 
stales  and  parties  ? 

Let  me  tell  you  what  it  means.  In  a  treatv  which  the  ITnited  States 
is  on  the  verge  of  signing  in  the  Law  of  the  Sea  Conference,  "equit- 
able sharing  of  benefits"  is  interpreted  by  virtually  all  the  world 
to(bay  to  mean  the  mandatory  transfer  of  all  terlmolofry  concei-ned 
vrifh  deepsea  mininc:  to  an  international  operatinsf  enterprise;  that 
is,  an  interstate  mining  comprny,  which  is  an  arm  of  the  International 
S(\abed  Authority,  dominated  and  controlled  by  developing  countries 
tbroughont  its  political  system.  The  entei-prise  would  operate  in  theory 
in  competition  with  pi-ivate  enterprise  from  sovereign  states,  if  pri- 
vato  enterprise  could  get -access  to  the  resources.  But  one  of  the  con- 
ditions of  access  would  be  that  a  private  companv  must  turn  over  its 
te"hnology  to  that  competitor,  the  enterprise.  The  enterprise  under- 
tbe  Law  of  the  Sea  Ti-eaty  is  given  so  many  tax  benefits  and  other 
built-in  discriminatory  advantages  that  it  is  inconceivable  that  any- 


113 

private  operator  could  afford  to  do  business  in  the  seabed,  if  he  could 
o-et  access,  unless  he  joined  with  the  enterprise  in  a  joint  venture  of 
some  kind. 

So,  tlie  entire  svstem  is  now  structured  in  such  a  way  to  ensure  that 
tlie  enterprise,  after  a  period  of  a  few  years,  will  be  an  international 
monopoly  enterprise. 

In  the  deep  seabed,  I\Ir.  Chairman,  we  are  only  talking-  about  nickel, 
copper,  cobalt,  and  manganese.  They  happen  to  be  vital  minerals.  They 
Ifcippen  to  be  minerals,  three  of  which  the  T^nited  States  imports  more 
tlian  90  percent  of  its  primary  consumption.  The  United  States  has 
no  domestic  sources  of  supply  of  nickel,  cobalt,  and  manganese.  You 
don't  make  steel  Avithout  manganese,  for  example.  Manganese  is 
known  to  exist  in  plentiful  quantity  only  in  South  Africa  and  the 
Soviet  Union.  But  nevertheless,  pursuant  to  the  common  heritage  doc- 
trine and  the  way  it's  been  spelled  out  over  ten  years  of  negotiation, 
lumdreds  of  treaty  articles,  and  thousands  of  pages  of  written  record 
saying  what  this  doctrine  means,  the  United  States  is  literally  on  the 
verge  of  agreeing  to  a  treaty  which  has  this  effect. 

Another  phrase  in  the  Lloon  Treaty,  "enhancement  of  opportunities 
for  all  states,"  what  that  means  in  the  Law  of  the  Sea  Conference  and 
what  it  will  mean  anywhere  else  that  phrase  is  used,  because  of  this 
immense  history,  is  a  so-called  quota  or  antimonopoly  system  to  in- 
sure that  all  other  states  have  these  opportunities  in  the  future. 

Developing  couutries  argue  that  they  don't  have  the  technology  or 
the  capability  to  mine  the  oceaiis  today.  There  are  120  of  them.  They 
are  a  majority  of  mankind.  Tlierefore,  it  is  essential  from  their  view- 
point that  the  opportunity  to  mine  be  reserved  for  them,  since  that's 
the  only  way  that  you  can  enhance  their  opportunities.  The  result  is 
that,  in  the  I^aw  of  the  Sea  Conference,  there  is  now  a  quota  system 
in  which  the  United  States  will  be  luckv  to  get  one  or  two  mine  sites 
imder  its  own  flag  in  what  is  two-thirds  of  the  Earth's  surface  The 
United  States  is  a  country  which  is  one  of  a  handful  tliat  has  the 
technology  to  mine  the  resources  in  the  deep  seabed,  but  u.nder  the 
phrase,  "enhancement  of  opportunities,"  as  it  is  defined  and  inter- 
preted by  the  developing  countries,  with  the  acquiescence  of  the  United 
States  because  of  its  military  interests  elsewhere  in  the  treaty,  the 
TTnited  States  is  essentially  limiting  its  access  to  those  vital  minerals 
to  a  handful,  if  it  gets  access  at  all. 

]Mr.  Chairman,  I  could  perhaps,  since  I've  spent  so  many  years  of 
my  life  on  this  subject,  go  on  all  day  giving  you  examples  of  what 
has  happened  to  the  doctrine,  common  heritage.  Indeed,  we  Avill  un- 
doubtedly be  doing  that  in  the  coming  weeks,  because  we  are  facing 
a  very  urgent  problem. 

"\'\Tiat  we  are  faced  with  is  a  treaty  on  the  IMoon  that  is  about  to 
be  opened  for  signature  by  the  United  Nations.  At  least  the  Law 
of  the  Sea  Treaty  is  a  vear  or  more  away.  This  is  a  treaty  which  the 
United  States  has  already  agreed  to. 

I  was,  frankly,  shocked  Avlien  Mr.  Hosenball  testified  before  this 
S'lbcommittee  that  he  had  insti-n^tions  not  to  obstruct  consensus. 
That's  a  nice  wav  of  putting  it.  The  fact  of  the  mat^-er  is.  consensus, 
the  rule  of  consensus  in  the  United  Nations,  ffives  the  Ignited  Sta+es 
a  veto.  In  short,  we  could  liave  stopped  the  INloon  Treaty  dead  in  its 
tracks  and  simply  refused  to  do  so,  so  as  not  to  obstruct  consensus. 
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Now  we're  in  a  situation  where  that  treaty  goes  to  the  United: 
Nations  and  will  be  opened  for  sifjnatiire.  If  it  is  signed  by  the 
United  States,  there  are  other  rules  of  international  law  which  require 
that  the  United  States,  having  signed  a  treaty,  take  no  action  incom- 
patible with  that  treaty. 

That  treaty,  Mr.  Chairman,  despite  :Mr.  Hosenball's  testimony  to 
the  contrary,  creates  a  moratorium  on  the  exploitation  of  the  resources 
of  outer  space.  It  does  so  in  both  practical  and  legal  terms. 

As  a  practical  matter,  can  you  conceive  of  a  company  spending  $10,. 
$50,  $100,  $200  million  on  R.  &  D.  in  the  next  5,  6,  8,  10,  15  years, 
only  to  be  faced  with  the  prospect  that,  when  it  proves  that  commer- 
cial exploitation  is  possible,  the  United  States  will  then  begin  to 
negotiate  a  treaty  which  provides  for  the  ex]:>loitation  of  those  re- 
sources pursuant  to  principles  already  established  in  the  Moon 
Treaty — principles  which  have  a  precedent  in  international  custom 
and  practice  to  the  effect  that  the  company  will  probably  never  be  able 
to  have  access  to  those  resources  or  a  return  on  its  capital  investment? 
It  is  inconceivable. 

Now,  in  the  oceans,  companies  were  already  caught.  They  had 
started  making  their  investments,  and  the  result  was  that  they  went 
along  under  promises  by  the  United  States  that  the  worst  features- 
of  common  heritage  would  never  come  to  pass.  Everybody  under- 
stood where  it  was  all  leading,  but  the  industry  was  told,  "We  will 
never  accept  X,  Y  and  Z"- — most  of  the  things  t  just  outlined  to  yoiv 
as  alreadv  having  been  accepted  by  the  United  States.  So,  the  industry 
was  caught  in  a  trap. 

The  space  industry  is  not  caught  in  that  trap.  They  will  never  invest 
a  dollar  if  the  regime  of  law  to  be  applied  is  the  common  heritage  of 
mankind,  followed  after  their  R.  &  D.  with  another  treaty  which  is 
going  to  look  anything  like  the  Law  of  the  Sea  Treaty.  It's  not  conceiv- 
able. 

"Wliat  mav  happen  for  those  who  are  looking  for  an  easy  out  is  that 
sovereign  states  may  still  be  willing  to  invest  in  the  commei'cial/in- 
dustrial  uses  of  outer  space,  and  thev  may  subcontract  with  private 
companies.  So  'nrivate  enterprise  isn't  necessarily  written  out  in  the 
svstem.  It  just  has  to  come  under  the  flao;  of  a  sovereign  state  which, 
in  turn,  operates  in  essentially  a  planned  economy,  since  this  is  what 
common  herita<xe  is  all  about,  an  essentially  planned  international 
economic  model. 

These  companies,  of  course,  will  have  to  have  cost-plus  arrange- 
ments with  the  U.S.  Government  to  operate  in  a  system  like  that.  The 
result  is  that,  if  you  have  space  industrialization,  you  will  have  it  on 
a  totally  subsidized  basis  by  the  American  taxpayer.  Without  com- 
mon heritage,  hopefully  you  will  have  sufficient  incentives — as  a  result 
of  all  the  Government  spending  that's  gone  into  outer  space  so  far — ■ 
so  that  private  enterprise  will  finally  begin  to  capitalize  on  what  has 
been  a  Jot  of  help  from  the  iVmerican  people.  With  common  heritage, 
forget  it.  It  simply  isn't  possible. 

Now,  as  a  legal  matter  the  moratorium  eifect  becomes  very  clear  to 
anybody  who  has  also  had  lots  of  experience  trying  to  get  out  from 
imder  a  moratorium  principle. 

The  statement  by  JNIr.  Hosenball  which  he  cited  did  not  really  go  far 
enough  to  preserve  exploitation  as  a  current  freedom.  Indced,^I  think 
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that  one  of  the  most  troublesome  things  about  Mr.  Hosenball's  state- 
ment is  that  it  shows  an  inconsistency  of  very  important  proportions. 
If  you  look  on  page  10,  Mr.  Hoseiiball  is  quoting  from  a  statement 
made  presumably  by  himself  or  by  some  other  American  delegate  at 
the  Legal  Subcommittee.  At  the  bottom  of  page  10  he  said : 

On  the  other  hand,  as  I  have  at  this  session  repeatedly,  although  I  hope  po- 
litely, made  clear,  the  United  States  is  not  prepared  to  accept  an  express  or  im- 
plied prohibition  on  the  exploitation  of  possible  natural  resources  before  the 
international  conference  meets  and  agrees  on  appropriate  machinery  and  pro- 
cedures and  a  treaty  containing  them  takes  effect.  In  our  view,  the  Moon  agree- 
ment cannot  reasonably  seek  to  require  that  exploitation  must  await  the  estab- 
lishment of  the  treaty-based  regime 

I  consider  that  to  be  an  excellent  and  extraordinary  statement  in 
protection  of  our  position.  However,  Mr.  Chainman,  on  page  12  of  JNIr. 
Hosenball's  statement,  he  quotes  from  his  own  statement  before  the 
Committee  on  the  Peaceful  Uses  of  Outer  Space,  around  the  middle 
of  the  page,  as  follows : 

The  draft  agreement — and  I  am  particularly  pleased  about  this,  as  a  member 
of  the  National  Aeronautics  and  Space  Administration  [NASA] — as  part  of  the 
compromises  made  by  many  delegations,  places  no  moratorium  upon  the  exploita- 
tion of  the  natural  resources  on  celestial  bodies,  pending  the  establishment  of  an 
international  regime.  This — "this"  refers  to  the  treaty — permits  orderly  at- 
tempts to  establish  that  such  exploitation  is  in  fact  feasible  and  practicable,  by 
making  possible  experimental  beginnings  and,  then,  pilot  operations,  a  process 
by  which  we  believe  we  can  learn  if  it  will  be  practicable  and  feasible  to  exploit 
the  mineral  resources  of  such  celestial  bodies. 

His  own  definition  of  the  ISIoon  Treaty  excludes  the  permissibility 
of  exploitation,  and  there  is  no  question,  using  the  civil  law  principle 
of  a  contrario  sensu  or  the  American  legal  principle  of  negative  preg- 
nant, that  in  this  statement  alone  we  have  probably  said  to  the  rest  of 
the  world  we  do  not  think  exploitation  is  permitted  under  the  Moon 
Treaty.  But,  Mr.  Chairman.  I  must  point  out  the  Moon  Treaty  does  not 
expressly  permit  exploitation  either.  It  talks  about  exploration  and 
use.  It  does  not  talk  about  the  exploitation  of  the  resources.  T^Hien  it 
does  talk  about  exploitation,  it  says  there  must  l^e  a  treaty  in  connec- 
tion with  exploitation  as  soon  as  exploitation  becomes  feasible. 

Mr.  Chairman,  there  are  a  number  of  other  argimients  wliich  I  made 
in  my  testimony  which  I  believe  Congressman  Breaux  will  also  make 
which  will  lead  inescapably  to  the  conclusion  that  the  United  States 
would  as  a  practical  and  a  legal  matter,  by  signing  this  treaty  agree 
to  a  moratorium  for  an  indefinite  period  of  time- — that  is,  until  the 
next  treaty  is  negotiated  and  pending  its  final  outcome.  In  doing  so,, 
the  United  States  will  firmly  and  permanently  discourage  any  of  the 
new  initiatives  in  the  industrial  uses  of  tlie  resources  of  the  Moon  and 
other  celestial  bodies. 

Finally,  ISIr.  Chairman,  let  me  say  that,  in  the  context  of  this  treaty, 
there  is  absolutely  no  justification  for  conceding  to  Third  World  con- 
trol the  resources  of  our  solar  sj^stem. 

In  the  Law  of  the  Sea  there  was,  in  fact,  a  reason,  although  mn.ny 
disagree  now  with  the  decisions  of  the  U.S.  Government  over  three  ad- 
ministrations that  it  was  necessary  to  have  that  treaty  at  almost  what- 
ever the  price  in  order  to  wrap  up  military  freedoms.  But  in  outer 
space  we  already  have  them  wrapped  up  in  the  Outer  Space  Trent v,  a 
treaty  which  is  not  under  attack  nor  being  repealed  by  the  Third 
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World  as  an  exercise  in  political  domination  in  the  U-X.  system.  It  is  a 
perfectly  satisfactory  treaty.  We  didn't  need  this  new  Moon  Treaty  for 
any  important  national  interest.  But  if  we  sign  this  treaty  and  ratify 
it/we  will  be  sacrificing  an  interest  we  cannot  even  calculate  today^in 
terms  of  the  source  of  the  world's  resources  in  the  next  100  years.  Will 
they  come  from  outer  space,  what  will  those  resources  be,  and  what 
happens  to  mankind's  whole  reach  for  outer  space  if  we  essentially 
put  under  an  international  socialist  system  the  development  of  all  the 
resources  in  the  solar  system  beyond  the  Earth?  That,  :Mr.  Chairman, 
is  a  terrifying  prospect.  I  am  perplexed  and  puzzled  as  to  how  the 
Carter  adrliinistration  got  this  far,  but  never  talked  to  the  people  m  the 
administration  who  are  responsible  for  negotiating  common  heritage' 
for  the  deep  seabed. 

Mr.  Cliairman,  I  urge  you  to  poll  all  Americans  who  have  had  any- 
thing to  do  with  common  heritage  and  ask  them  if  they  would  have 
agreed  to  that  principle  and  to  its  present  usage  in  the  treaty  which 
they  are  negotiating,  had  it  not  been  for  the  fact  that  they  were  trading 
military  benefits.  I  know  of  no  American  who  was  connected  with  that 
conference  who  supports  common  heritage  as  a  principle  for  a  treaty 
on  resources  without  getting  some  other  benefit  for  the  United  States, 
like  freedom  of  navigation  for  our  military  forces.  Yet,  that  is  pre- 
cisely the  situation  that  applies  to  the  Moon  Treaty. 

Mr.  Chairman,  T  do  hnve  a  pica  to  make  to  this  committee.  First,  be 
alarmed  by  what  I've  said  today,  but,  second,  please  ask  for  other  opin- 
ions f  rompeople  who  know  what  this  is  all  about  in  the  U.S.  Govern- 
ment and  from  the  outside.  If  my  testhnony  today  is  supportable,  I 
would  urge  communication  with  the  adm.inistration  just  as  quickly  as 
possible,  either  in  the  form  of  a  House  Resolution  or  something  else — 
letters,  if  necessary — to  stop  the  Carter  administration  from  letting 
that  treaty  be  opened  for  signatui'e  in  the  General  Assembly  and,  God 
forbid,  signing  it. 

Thank  you,  Mr.  Chairman. 

Mr.  Fltppo.  Thank  you  very  much  for  your  testimony,  Mr.  Eatiner, 

Mr.  Hosenball  claims  that  the  COPUOS  agreed  that  the  term, 
common  heritage  of  mankind,  although  not  specifically  defined,  is 
established  by  the  terms  of  the  Moon  Treaty  and  not  by  implications  of 
the  treaty's  usage. 

Would  you  comment  on  this,  and  if  this  is  the  case  would  you  have 
less  concern  over  this  term  ? 

Mr.  Rattner.  Mr.  Chairman,  if  that  were  the  case  I  would  still  have 
a  great  deal  of  concern  for  any  term  which  has  had  13  years  of  multi- 
lateral negotiating  history;  but  it  would  certainly  be  a  more  com- 
fortable position,  if  comomn  heritage  were  defined  in  the  treaty.  It  is 
not  in  any  way  defined  in  the  treaty.  It  has  only  been  elaborated  in  one 
]:)laco  on  the  face  of  the  Earth  and  that's  at  the  Law  of  the  Sea  Con- 
ference. It  is  now  a  legal  doctrine.  It  is  regarded  by  most  of  the  world 
as  international  law  already,  even  though  it  is  not  part  of  a  treaty 
which  the  world  has  signed  and  ratified. 

I  miglit  point  out,  Mr.  Chairman,  in  this  connection  that  it  is  in- 
conceivable that  one  could — no  matter  how  skilled  an  outer  space  nego- 
tiator Mr.  Hosenball  or  any  other  person  is — unnegotiate  a  doctrine 
like  common  heritage.  The  reason  is  that  it's  in  another  very  similar 
context,  that  is,  in  an  area  where  there  are  resources  beyond  the  limits 
of  national  jurisdiction  of  any  country. 
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But.  to  make  matters  worse,  if  tlie  Law  of  the  Sea  Treaty  is  signed 
and  ratified  by  the  United  States,  then  there  are  120  developing  coun- 
tries who  have  a  vested  interest  in  preserving  the  definition  of  com- 
mon heritage.  They  will  never  agree  to  a  treaty  on  outer  space  resources 
that  waters  down  the  definition  they  need  to  successfully  manage,  con- 
trol, and  exploit  the  resources  of  the  deep  seabed.  It's  inconceivable. 

I  suggest  to  you,  Mr.  Chairman,  that  I  am  not  necessarily  in  dis- 
agreen^ent  with  Mr.  Hosenball,  but  I  think  he  has  a  lot  to  learn  about 
what's  already  happened  in  other  forms.  He's  a  busy  man.  He's  been 
concerned  with  outer  space.  Somewhere  the  law  of  the  sea  bureaucracy 
failed  to  mesh  with  the  outer  space  bureaucracy  in  the  U.S.  Govern- 
ment. I  will  tell  you  personally,  Mr.  Chairman,  that  when  I  was  the 
American  deep  seabed  negotiator  in  1973  and  heard  that  the  Outer 
Space  Legal  Subcommittee  was  talking  about  common  heritage  as  a 
principle,  I  asked  for  a  meeting  between  our  two  delegations  and  urged 
them  to  consider  the  implications  of  common  heritage  being  applied 
beyond  the  seabed,  where  we  were  hoping  to  keep  it  restricted.  That 
was  before  I  knew  everything  I  know  now  about  common  heritage  to- 
day. Today  I  have  a  full  treaty  I  could  show  you  for  the  record,  spell- 
ing it  out  in  detail. 

They  listened  politely  to  me  on  the  American  delegation  to  the  Outer 
Space  Legal  Subcommittee,  but  it  was  clear  that  they  felt  they  would 
not  suffer  the  same  problems  that  the  law  of  the  sea  negotiators 
suffered. 

Mr.  Flippo.  Do  you  have  any  suggestions  on  how  the  Moon  Treaty 
could  be  improved  to  insure  that  in  an3^  future  use  of  mineral  resources 
by  anyone  all  interests  will  be  protected  ? 

"  Mr!  Ratiner.  Mr.  Chairman,  that's  another  subject  that  I  could 
spf^nd  quit  a  bit  of  time  on,  and  I  know  you  don't  have  the  time. 

There  are  many  ways  that  a  treaty  can  be  sti-uctured  so  that  there 
is  genuine  international  participation  in  the  development  of  inter- 
national resources,  without  at  the  same  time  creating  an  international 
organization  which  has  the  monopoly  powers,  control  and  manage- 
ment over  the  development  of  those  resources. 

But  what  I  would  have  to  say  to  you  today,  Mr.  Chairman,  is  that, 
because  of  the  historical  context  which  I  painted  earlier  and  the  fact 
that  we're  in  the  midst  of  a  developing  country  revolution  in  all  the 
Iiiited  Nations  forums,  I  do  not  think  any  treaty  could  be  negotiated 
right  now  in  this  next,  let's  say,  5-  to  lO-year  period  which  could 
avoid  the  pitfalls  of  the  Law  of  the  Sea  Conference. 

We're  dealing  with  a  global  phenomenon  of  mammoth  proportions, 
and  this  isn't  just  rhetoric.  These  aren't  just  words  that  some  clever 
negotiators  thought  up.  This  is  a  concerted  pattern  of  activity  bv  1-20 
countries  over  the  past  10  vears,  and  they  have  all  coordinated  with 
their  other  delegations  dealing  with  other  subjects.  They  know  what 
these  words  mean. 

Mr.  Flippo.  Mr.  Eatiner,  unfortunately  we  do  have  a  vote  on  the 
floor.  But  I  would  like  to  furnish  you  some  questions  for  a  response 
in  writing  for  the  record,  if  you  would  agree  to  do  that. 

Mr.  Ratiner.  I  would  be  delighted  to  answer  your  questions. 

Mr.  Flippo.  Your  testimony  has  been  very  informative,  and  we 
appreciate  3'our  coming  here  and  giving  its  the  benefit  of  your  thoughts, 
and  thank  you  very  much  for  giving  us  your  time. 

jNIr.  Ratiner.  Thank  you  very  much. 
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Mr.  Flippo.  We're  going  to  stand  in  recess  until  we  liave  a  chance 
to  vote. 

["Wliereupon,  the  subcommittee  was  in  recess  from  12:43  until 
12:55  p.m.] 

Mr.  Flippo.  The  subcommittee  will  come  to  order. 

We  now  have  Mrs.  Eilene  Galloway,  vice  president  of  International 
Institute  of  Space  Law  of  the  International  Astronautical  Federation. 

We're  delighted  to  have  you. 

]Mrs.  Galloway.  Thank  you. 

]Mr.  Flippo.  Sorry  you  had  to  wait.  We're  looking  forward  to  your 
testimony. 

]\Irs.  Gallo^vay.  That's  all  right.  I  learned  a  lot. 

[The  prepared  statement  of  Mrs.  Galloway  follows :] 

Statement  by  Eilexe  Galloway,  Vice  President.  Ixternatioxal  Institute  of 
Space  Law  of  the  International  Astronautical  Federation 

continuity  of  united  states  policy  on  international  space  cooperation 

Mr.  Chairman  anci  members  of  the  committee,  twenty-one  years  ago  I  had  the 
opportunity  of  working  as  a  staff  researcher  for  Congressman  John  W.  McCor- 
macl^.  Majority  Leader  of  the  House,  wlio  was  Chairman  of  the  Select  Commit- 
tee on  Astronautics  and  Space  Exploration  which  held  hearings  on  how  to  or- 
ganize the  government  to  conduct  a  preeminent  U.S.  space  program.  Ever  since 
that  time  I  have  been  fortunate  in  being  involved  with  our  national  and  inter- 
national space  activities. 

The  result  of  legislative  action  by  the  House  of  Representatives  and  the  Sen- 
ate was  the  first  sjiace  law — the  National  Aeronautics  and  Space  Act  of  1958 — 
which  established  NASA,  distinguished  its  civilian  space  program  from  that  of 
the  Department  of  Defense,  and  provided  that  all  Federal  agencies  should  coop- 
erate in  attaining  effective  use  of  our  resources.  That  Act  anticipated  the  inter- 
action between  national  and  international  space  activities,  providing  both  in  the 
Preamble  and  Section  205  that  NASA  conduct  an  international  program  devoted 
to  "peaceful  purposes  for  the  benefit  of  all  mankind."  Subsequent  authorization 
find  appropriation  laws  reflected  tlie  fact  that  cooperation  and  appropriation  laws 
reflected  the  fact  that  cooperation  with  other  nations  and  groups  of  nations  can 
only  be  accomplished  on  the  basis  of  a  strong  national  program. 

The  policy  was  further  emphasized  in  1958  when  Congress  passed  Congress- 
man McCormack's  House  Concurrent  Resolution  332  "resolving  that  nations 
should  .ioiu  in  the  peaceful  exploration  of  outer  space  for  the  good  of  all  mankind 
rather  than  for  the  benefit  of  one  nation  or  group  of  nations."  The  resolution  held 
that  international  agreements  could  be  achieved  through  the  United  Nations  on 
legal,  peaceful  metlwds  of  developing  benefits  expectetl  to  flow  from  space  ex- 
ploration,  pai'tieularly  communications  and  weather  forecasting. 

The  United  States  imiilemented  this  policy  of  international  space  cooperation 
in  rlie  United  Nations  by  urging  the  creation  in  1958,  of  the  Ad  hoc  Committee, 
following  by  tlie  permanent  Committee  on  the  Peaceful  Uses  of  Outer  Space 
where  U.S.  delegations  have  played  a  strong  role  for  more  than  two  decades  in 
formulating  five  space  treaties  negotiated  by  the  Legal  Sulicommittee.  On  nu- 
merous occasions  Members  and  staff  of  the  House  and  Senate  space  committees 
served  on  U.S.  delegations  to  the  United  Nations  Committee  on  the  Peaceful  Uses 
of  Outer  Space  and  its  two  subcommittees.  The  executive  and  legislative  branches 
of  our  government  have  always  spoken  with  one  voice  in  seeking  ways  to  ensure 
that  outer  space  is  used  for  i)eaceful  purposes. 

The  consistency  of  legislative  olijpctives  on  international  space  cooperation  is 
also  demonstrated  in  the  Communications  Satellite  Act  of  1962  where  Congress 
declared  that  one  of  the  i)uri)Oses  of  COIVISAT  was  to  serve  global  communica- 
tion needs  not  only  of  the  United  States  but  of  other  countries,  including  "serv- 
ices to  economically  le«s  developed  countries  and  areas." 

In  more  recent  legislation,  this  concept  was  emphasized  in  the  National  Science 
and  Technology  Policy,  Organization  and  Priorities  Act  of  197G  as  well  as  the 
Foreign  Relations  Authorization  Act  for  Fiscal  Year  1979  which  provides  methods 
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for  strengthening  the  effective  use  of  science  and  technology— including  space 
activities — in  the  conduct  of  U.S.  foreign  policy  for  the  benefit  of  the  United 
States  and  other  countries. 

In  another  area  related  to  international  space  activities,  however,  a  hiatus 
developed  in  policy  and  implementation  when  the  National  Aeronautics  and 
Space  Council,  established  originally  in  the  NASA  Act  of  1958  in  the  Title  on 
Coordination,  was  abolished  by  a  reorganization  plan  in  1973.  This  Council,  at 
first  created  with  the  President  in  charge,  and  subsequently  amended  to  make 
the  Vice  President  Chairman,  recognized  that  leadership  and  coordination  of 
space  activities  must  necessarily  be  exercised  at  the  highest  level  of  government. 
Although  the  Council  was  not  a  strong  body,  being  located  in  the  Executive 
Ofiice  of  the  President  to  give  advice  as  the  President  might  request,  neverthe- 
less its  members  represented  the  main  departments  and  there  was  a  highly 
qualified  continuing  professional  staff  to  focus  on  total  U.S.  space  activities. 
This  overall  function,  which  requires  integrated  plans  and  actions  by  a  number 
of  agencies,  many  of  which  have  international  programs,  cannot  be  satisfactorily 
performed  from  within  one  agency  which  has  no  control  over  other  departments 
and  their  budget  allocations ;  nor  can  the  function  be  exercised  effectively  by  a 
committee  which  meets  intermittently  with  changing  personnel.  Although  the 
Council  was  abolished,  the  necessity  for  the  centralized  function  continued,  lead- 
ing inevitably  to  a  problem  of  "growing  interaction  among  our  various  space 
activities",  recognized  five  years  later  by  the  President  in  1978. 

RECENT   SPACE   DEVELOPMENTS 

There  has  been  a  ferment  in  U.S.  space  policymaking  since  this  Subcommittee 
held  its  hearings  on  international  space  activities  in  1978,  but  this  movement 
does  not  affect  the  basic  doctrine  of  international  cooperation  for  peaceful  pur- 
poses for  the  benefit  of  all  mankind ;  rather,  the  effort  includes  concern  with 
extending  and  clarifying  this  fundamental  concept.  Review  of  space  policy  has 
been  conducted  in  three  centers :  the  Executive  Branch,  the  Congress,  and  the 
United  Nations.  This  is  not  to  imply  that  space  policies  and  programs  are  not 
being  formulated  by  other  countries  and  various  international  organizations, 
but  the  particular  situation  of  the  United  States  at  this  time  can  best  be  evaluated 
by  throwing  the  spotlight  on  recent  events  within  the  government  and  in  the 
United  Nations. 

The  President  requested  the  National  Security  Council  Policy  Review  Com- 
mittee to  make  an  indepth  study  of  space  policy,  and  the  results  became  a  Presi- 
dential directive  issued  on  June  20,  1978  as  a  White  House  Press  Release.  Since 
this  review  did  not  cover  longer  term  objectives  in  defense,  commerce  and  civil 
programs,  it  was  followed  on  October  11,  1978  by  a  White  House  Fact  Sheet  on 
'"U.S.  Civil  Space  Policy."  These  directives  include  many  points  on  international 
space  activities  and  will  be  taken  into  account  in  the  analysis  of  major  interna- 
tional space  problems  covered  by  this  testimony. 

Meanwhile,  in  the  Congress  a  number  of  space  policy  bills  have  been  proposed. 
The  Chairman  of  this  Committee.  Congressman  Fuqua,  introduced  the  Space 
Industrialization  Act  of  1979  (H.R.  2337)  to  encourage  the  use  of  outer  space 
to  develop  new  products,  processes  and  industries.  Representative  Flippo  and 
others  proposed  the  Solar  Power  Satellite  Research,  Development  and  Evalua- 
tion Program  Act  of  1979  (H.R.  2335). 

In  the  Senate  the  Space  Policy  Act  of  1979  (S.  244)  was  introduced  by  Senator 
Adlai  Stevenson  to  establish  policies  accompanied  by  program  objectives.  Sena- 
tor Harrison  Schmitt  introduced  the  National  Space  and  Aeronautics  Policy  Act 
of  1979  (S.  212)  with  proposals  for  policies  and  program  goals.  Senator  Steven- 
son also  introduced  the  Earth  Data  and  Information  Service  Act  of  1979  (S.  663) 
to  provide  a  service  in  NASA  for  an  operational  remote  sensing  system,  while 
Senator  Schmitt  proposed  a  bill  on  the  same  subject:  the  Earth  Resources  Infor- 
mation Act  of  1979  (  S.  875) . 

In  the  United  Nations,  the  latest  developments  in  international  space  policy 
and  programs  are  descrilied  in  reports  of  the  Committee  on  the  Peaceful  Uses 
of  Outer  Space  (A/AC.105/L.113,  July  3,  1979)  and  those  of  the  Legal  Subcom- 
mittee (A/AC.105/240,  April  10,  1979),  and  the  Scientific  and  Technical  Sub- 
committee (A/AC.105/238.  February  26,  1979). 

That  this  is  a  critical  time  for  the  evaluation  of  space  policy,  programs  and 
appropriations  is  evident  from  the  amount  of  attention  being  concentrated  on 
uses  of  the  space  environment  by  the  Executive  and  Legislative  branches  of  the 
government  as  well  as  the  United  Nations.  From  official  documents  generated  by 
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these  three  centers,  and  attendance  at  sessions.  I  have  selected  seven  major 
international  space  problems  which  require  analysis.  In  almost  all  eases  there  is 
interaction  between  national  and  international  factors,  and  in  every  case  it  is 
necessary  to  think  through  separately  the  policy,  implementing  program  and 
estimate's  of  cost  before  combining  these  elements  into  interactive  patterns.  That 
is  the  best  method  of  determining  whether  failure  is  caused  by  an  ineffective  or 
outworn  policy,  a  program  that  is  inadequate  to  meet  policy  objectives,  or  appro- 
priations too  "limited  to  pay  for  the  program.  I  would  include  management  and 
administration  under  "program"  because  there  are  times  when  the  policy  is  wise 
in  terms  of  desired  purposes,  the  program  is  well  framed,  the  budget  is  adequate, 
but  the  entire  enterprise  flounders  for  lack  of  efficient  management  and  adminis- 
tration. It  is  never  helpful  to  assume  that  we  have  no  policy  or  can  coast  along 
solely  on  policy  when,  in  fact,  the  trouble  lies  in  management,  program  planning 
or  funding. 

REMOTE    SENSING   OF   THE   EARTH    BY    SATELLITES 

Remote  sensing  of  the  Earth  by  satellites  has  created  a  number  of  complex 
interrelated  national  and  international  problems.  Within  the  United  States  the 
major  question  is  how  to  organize  and  administer  a  national  operational  system 
which  includes  international  cooperation.  Within  the  United  Nations  there  are 
active  programs  and  negotiations  on  principles  which  could  govern  nations  in  the 
conduct  of  remote  sensing  with  consequent  repercussions  on  national  space 
activities.  . 

Remote  sensing  issues  will  come  before  the  Plouse  Committee  on  Science  and 
Technologv  in  connection  with  authorizing  appropriations  for  NASA  for  fiscal 
year  1981.'  NASA  was  directed  by  the  President  on  October  11,  1978  to  chair  an 
interagencv  group  to  review  remote  sensing  technology,  program,  and  institutions 
for  current  and  future  systems,  including  the  proposal  to  assign  oiJerational 
authority  to  a  single  lead  agency.  Decisions  made  by  the  Congress  during  its 
next  ses'sion  will  determine  the  shape  and  pace  of  U.S.  remote  sensing  activities 
for  many  years  to  come.  These  decisions  on  national  organization  and  manage- 
ment of 'an  operational  system  will  also  influence  U.S.  foreign  policy  and  inter- 
national patterns  of  cooperation  in  this  global  enterprise.  Foresight  in  estimating 
methods  likely  to  prove  effective  in  attaining  worldwide  benefits  from  remote 
sensing  technology  is  crucial  to  continuance  of  this  sppace  activity.  Time  is 
running  out  on  the  experimental  Landsat  program  and  further  delay  in  decision- 
making can  jeopardize  U.S.  leadership.  Even  though  the  policy  is  to  provide 
data  through  the  1980's,  the  technological  capability  must  be  committed  in  terms 
of  program  and  budget. 

Some  of  fhe  policies  for  remote  sensing  enunciated  in  the  June  and  October 
1978  statements  are  relevant  to  issues  being  discussed  in  the  United  Nations. 
Rejecting  any  limitations  on  the  right  to  acquire  data  from  space,  the  U.S.  em- 
phasizes that  space  systems  are  national  property  v.ith  the  right  of  passage 
and  operations  in  space  without  interference,  a  right  which  has  been  enjoyed 
bv  all  nations  since  the  beginning  of  the  space  age.  Deliberate  interference  is 
viewed  by  the  United  States  as  "an  infringement  upon  sovereign  rights."  U.S. 
policy  is  to  operate  remote  sensing  on  a  global  basis  with  encouragement 
to  domestic  commercial  exploitation  by  the  private  sector  undpr  government 
authorization,  supervision  or  regulation.  The  practice  of  thp  widest  dissemina- 
tion of  data  vrill  be  continued,  in  the  interest  of  the  United  States  and  other 
nations,  to  all  users — public,  private  and  international. 

Although  the  policy  is  clear,  the  organization  and  management  responsible 
for  its  implementation  are  not  and  the  assumption  is  that  the  Landsat  system 
"will  evolve  over  the  next  several  years  to  arrive  at  the  appropriate  technology 
mix,  test  organizational  arrangements,  and  d'^velop  the  potential  to  involve  the 
private  sector."  This  is  a  questionable  assumption  which  arises  from  apply- 
ing the  scientific  concept  of  evolution  to  what  is  essentially  a  problem  in  public 
administration.  Functi'^ns  which  are  divided  between  federal  agencies  do  not 
in  the  course  of  time  cohere  naturally  in<-o  an  overall  organization  with  manage- 
ment authority  backed  up  ))y  an  adequate  budget. 

For  some  time  a  number  of  T'^nited  Nations  bodies  have  been  actively  pro- 
ceeding with  remote  sensing  activities  and  plans.  The  Food  and  Agriculture- 
Organization  fFAO^  has  a  remote  sensing  center  in  Rome  and  is  conducting 
programs  on  renewable  resources  such  as  fisheries,  water  management,  a.Tricul- 
ture/meteorolog.v  studies,  in  addition  to  on-the-job  training  courses  for  the 
education  of  experts  from  developing  countries.  Locust  control,  flood  m.apping 
and  forest  management  all  benefit  from  analyzed  remote  sensing  imagery.  The 
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'Centre  for  Natural  Resources,  Energy  and  Transport  (CNRET)  has  Ijeen  estab- 
lished at  the  United  Nations  in  New  York  to  expand  the  application  of  remote 
sensing  data  to  non-agricultural  resources.  The  functions  of  CNRICT  are  to  store 
and  interpret  data,  circulate  information,  give  impartial  advice  on  technical 
assistance  projects,  and  organize  training  courses  for  those  who  use,  manage, 
and  make  decisions  on  the  basis  of  imagery  from  remote  sensing. 

The  United  Nations  Environment  Program  (UNEP)  is  cooperating  with 
FAO  and  UNESCO  on  projects  involving  Landsat  data ;  for  example,  the  assess- 
ment of  tropical  forests,  soil  degradation,  range  lands  and  deserts.  The  Inter- 
national Telecommunication  Union  (ITU)  is  involved  in  regulating,  by  the 
allocation  of  frequency  bands,  the  radiocommunication  segment  of  remote  sens- 
ing systems.  When  reporting  on  remote  sensing  activities,  the  United  Nations 
includes  meteorological  projects  of  the  World  Meteorological  Organization 
(AVMO)  such  as  the  AVorld  Weather  Watch,  the  Global  Atmospheric  Research 
Program,  the  Tropical  Cyclone  I'roject.  and  the  Integrated  Global  Ocean  Sta- 
tions System.  This  is  diii'erent  from  the  United  States  practice  where  a  clear 
distinction  is  made  between  meteorology  which  has  long  been  successfully 
organized  operationally  in  the  National  Atmospheric  and  Oceanic  Administration, 
and  experimental  Landsat  imagery  for  which  organization  and  management 
decisions  for  an  operational  program  have  yet  to  be  made. 

A  number  of  national  remote  sensing  systems  have  been  or  are  being  devel- 
oped. The  U.S.S.R.  has  operational  METEOR  satellites  and  also  uses  manned 
.spacecraft  and  satellites  equipped  with  automatic  photography.  France  is  de- 
veloping the  SPOT  (Satellite  Probatoire  d'observation  de  la  Terre).  an  experi- 
mental satellite  to  be  launched  by  the  Ariane  from  thee  French  Space  Center 
in  Guyana.  Sweden  is  cooperating  with  France  in  developing  the  SPOT.  Canada 
is  considering  an  operational  remote  sensing  system  with  cooperation  from 
other  nations.  This  year  Japan  is  beginning  the  Marine  Observation  Satellite — I 
(MOS-I).  India  has  been  planning  a  satellite  for  earth  observation  but  is  not 
yet  successful.  Tlie  European  Space  Agency  is  actively  working  on  remote  sens- 
ing projects,  having  developed  INIETEOSAT,  the  geostationary  meteorological 
satellite  involving  observations  of  Europe,  Africa,  and  the  Middle  East.  Land 
and  ocean  observations  are  being  planned  for  later  in  the  1980s. 

The  emergence  of  all  these  systems  and  varied  uses  caused  concern  about 
avoiding  contiicts.  and  '?stablishing  complementary  and  harmonius  operations. 
Tills,  in  turn,  has  raised  the  question  of  the  role  of  United  Nations  in  coordi- 
nating remote  sensing,  and  although  the  panel  of  experts  proposed  for  this 
function  has  not  been  approved,  the  problem  remain.s  and  will  need  solution 
in  some  maimer  in  the  future.  It  should  be  noted  that  all  the  national  and  inter- 
national activities  were  set  in  motion  and  benefitted  from  the  success  of  the 
Landsat  system  and  thei'e  is  considerable  international  demand  for  its  con- 
tinuance, a  demand  that  is  matched  by  State  and  Local  governments  in  the 
United  States. 

The  Legal  Subcommittee  has  been  instructed  by  the  General  Assembly  for 
some  years  to  conclude  an  international  agreement  on  remote  sensing  of  the 
Earth  by  satellites,  and  although  some  principles  have  been  agreed  upon,  there 
remain  serious  issues  on  which  there  is  no  consensus. 
The  unresolved  issues  are: 

1.  What  international  responsibility  do  States  have  for  their  national  activi- 
ties in  remote  sensing  whether  they  are  carried  out  by  the  government  or  by 
non-governmental  entities? 

2.  What  access  should  a  sensed  State  have  to  data  pertaining  to  its  territory — 
on  mutually  agreed  terms  with  the  sensing  State?  Or  to  the  extent  feasible  and 
practicable?  Or  on  a  continuous  and  priority  basis?  Or  no  later  than  data  is 
disposed  of  to  any  third  State? 

3.  Must  a  sensing  State  be  required  to  give  advance  notice  to  States  whose 
territory  is  to  be  covered  by  a  remote  sensing  satellite? 

4.  If  a  sensed  State  requests,  must  the  sensing  State  consult  without  delay, 
particularly  on  questions  concerning  the  dissemination  of  data  and  information? 

5.  What  is  the  difference  between,  and  how  should  we  define,  raw  data  and 
analysed  information  derived  from  remote  sensing? 

6.  Can  international  regidation  be  made  on  the  basis  of  spatial  resoluiton, 
i.e.,  with  prior  consent  of  the  sensed  State  required  for  data  of  very  fine  degree 
but  not  for  resolutions  of  a  general  nature? 

7.  Shall  re:;note  .sensing  be  conducted  in  accordance  with  the  sovereignty  of  all 
.  States  over  their  wealth  and  natural  resources,  and  without  prejudice  to  Article 
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I  of  the  1967  Treaty  on  Outer  Space  which  provides  for  freedom  of  exploration 
and  use  of  outer  space? 

8.  Shall  disputes  be  resolved  by  prompt  consultations,  and  if  not  mutually 
acceptable,  through  other  established  procedures? 

At  the  present  stage  of  deliberations  in  the  Legal  Subcommittee,  it  is  not 
possible  to  attain  a  consensus  on  an  international  agreement,  nor  would  any 
other  method  of  making  a  decision,  e.g.,  by  some  form  of  voting,  be  effective  in 
attaining  a  result  which  would  ensure  compliance.  This  subject  will  continue  on 
the  agenda  of  the  Legal  Subcommittee  when  it  meets  for  its  1980  session  in 
Geneva. 

The  position  of  the  United  States  on  these  issues  is  obvious  from  the  Presiden- 
tial statements  of  .June/October  1978  which  reaffirmed  space  policies  followed 
by  U.S.  delegations  to  the  Legal  Subcommittee  from  the  beginning  of  the  ex- 
change of  views  on  this  agenda  item.  The  United  States  has  been  free  to  collect 
information  from  outer  space  and  to  disseminate  it  worldwide  for  a  great  variety 
of  peaceful  purposes  of  benefit  to  all  nations. 

DIRECT  TELEVISION  BROADCASTING  SATELLITES 

The  problem  is  whether  or  not  international  agreement  can  be  attained  on  prin- 
ciples to  govern  States  in  conducting  international  direct  television  broadcasting 
by  satellities.  This  matter  has  been  on  the  agenda  of  the  Legal  Subcommittee 
for  some  years,  and  although  agreement  has  been  achieved  on  some  noncon- 
troversial  principles,  there  remain  sharp  issues  which  have  proved  irreconcilable. 

The  Committee  on  the  Peaceful  Uses  of  Outer  Space  and  its  two  subcommittees 
conduct  their  work  by  consensus ;  that  is,  without  voting,  and  it  is  therefore  nec- 
essary for  all  47  member  States  to  agree  to  any  decision.  The  consensus  proce- 
dure was  adopted  because  the  development  of  national  space  programs  could  not 
be  dependent  upon  majority  votes  in  an  international  forum,  especially  when  the 
national  programs  were  legally  based  upon  patterns  of  international  cooperation 
designed  to  include  all  countries  irrespective  of  their  degree  of  economic  or  scien- 
tific development.  The  consensus  method  has  proved  practicable  in  the  formula- 
tion of  space  law  in  five  treaties,  four  of  which  are  now  in  force.  The  time  it 
takes  to  achieve  a  consensus  is  worth  the  result  in  laying  a  firm  foundation  of 
agreement  and  ensuring  compliance  with  provisions  among  nations.  Consensus  is 
diflicult  to  achieve,  however,  if  the  issues  are  too  sharp ;  consensus  depends  upon 
a  marghi  for  give  and  take  in  negotiations.  Unlike  the  space  treaties  which  were 
negotiated  by  consensus  and  went  into  force  in  1967,  1968,  1973  and  1975,  the 
problem  of  direct  broadcasting  by  satellites  involves  fundamental  issues  which 
reflect  basic  philosophical  differences  among  governments,  particularly  between 
the  United  States  which  stands  for  the  free  flow  of  information  and  ideas,  and 
the  U.S.S.R.  which  insists  upon  controlling  the  content  of  programs. 

The  issues  which  continue  to  be  discussed  in  the  Legel  Subcommittee  are 
whether  or  not  governments  must  control  the  content  of  broadcasted  programs, 
regard  some  programs  as  unlav.'ful  and  inadmissible,  be  required  to  seek  the 
prior  consent  of  States  before  programs  are  broadcast,  and  be  responsible  for 
activities  carried  out  by  them  or  under  their  jurisdiction.  There  are  also  dif- 
ferences in  interpretation  of  the  role  of  the  International  Telecommunication 
Union  in  controlling  direct  tflevision  broadcasting  liy  satellites  as  some  d'l'Iegatcs 
think  ITU  technical  regulations  are  suflScient  to  regulate  such  broadcasts  while 
others  disagree. 

Fear  of  some  nation  flooding  the  world  with  unwanted  broadcasts  directly 
into  home  receivers  has  abated  somewhat  through  the  years,  particularly  since 
this  development  has  not  occurred.  Xo  difficulty  developed  on  broadcasting  into 
community  receivers,  a  mission  successfully  carried  out  in  a  cooperative  project 
between  the  United  States  and  India.  The  unresolved  issues  concern  individual 
reception  of  international  programs. 

The  procedure  for  consensus  negotiation  takes  the  form  of  draft  texts  which 
set  forth  agreed  principles  while  those  in  disagreement  are  placed  in  square 
brackets.  Thus  far,  agreement  has  been  aclv^eved  on  recognizing  benefits  and 
"desiring  to  safeguard  the  legitimate  rights  and  interests  of  all  States",  the  ap- 
plicability of  international  law,  equal  rights  and  benefits,  international  coopera- 
tion, copyright  protection,  and  notification  of  direct  broadcasting  activities  to 
the  TIN  Secretary  General.  Square-bracketed  issues  include  principles  on  Con- 
sultation and  Agreements  between  States,  and  on  this  subject  the  United  States 
made  the  following  proposal : 
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"A  State  which  proposes  to  establish  or  authorize  the  establishment  of  an  inter- 
national direct  television  broadcasting  service  by  means  of  artiticial  earth  satel- 
lites specifically  aimed  at  a  foreign  State  should,  without  delay,  notify  that  State 
of  such  intention  and  should  promptly  enter  into  consultations  with  that  State 
if  the  latter  so  requests.  The  State  which  proposes  to  establish  or  authorize  such 
a  service  should  take  into  account  and  give  due  regard  to  the  interests  and  con- 
cerns of  the  foreign  State  in  regard  to  the  proposed  service,  as  set  forth  in  such 
consultations.  Any  such  consultations  should  also  be  premised  upon  facilitating 
a  free  flow  and  a  wider  dissemination  of  information  of  all  kinds  and  encouraging 
co-operation  in  the  field  of  information  and  the  exchange  of  information  with 
other  countries."  iA/AC.105/C.2/LllS,  March  22,  1979). 

Future  discussions  of  international  direct  television  broadcasting  by  satellite 
might  take  into  account  the  idea  that  the  Legal  Subcommittee  can  serve  a  useful 
pui-pose  by  discussing  all  elements  of  a  problem  without  being  requested  in  each 
case  to  formulate  guiding  principles  intended  for  treaty  ratification.  The  ex- 
change of  views  among  delegates  is  educational  and  can  be  expected  to  influence 
planning  at  national  levels.  The  Scientific  and  Technical  Subcommittee  can  en- 
gage in  rewarding  discussions  without  necessarily  concluding  agreements  and 
the  Legal  Subcommittee  need  not  be  under  constant  pressure  by  having  most 
agenda  items  assigned  "high  priority",  nor  need  there  be  any  criticism  because 
space  treaties  are  not  formulated  quickly.  The  Legal  Subcounnittee  has  achieved 
an  enviable  record  in  space  law  during  the  past  dozen  years  and  this  year  the  full 
Committee  went  on  to  conclude  an  Agreement  Governing  the  Activities  of  States 
on  the  Moon  and  Other  Celestial  Bodies,  to  be  voted  on  by  the  General  Assembly 
this  fall. 

INTERNATIONAL  EEGTJLATION  OF  NUCLEAR  POWER  FOR  SATELLITES 

Nuclear  power  for  satellites  dramatically  became  an  international  problem 
when  the  U.S.S.R.  Cosmos  954  malfunctioned  and  entered  Canadian  airspace  on 
January  24,  1978,  scattering  radioactive  debris  over  an  area  the  size  of  Austria. 
This  ocean  surveillance  satellite  in  earth  orbit  was  powered  by  a  nuclear  reactor 
using  uranium  enriched  with  isotope  of  uranium-235.  It  was  not  a  weapon  and 
there  was  no  danger  of  an  explosion :  nevertheless,  there  was  worldwide  alarm 
which  came  to  a  focus  when  the  Scientific  and  Technical  Subcommittee  began  its 
session  at  the  United  Nations  on  February  13,  1978,  two  weeks  after  the  radio- 
active impact  on  Canadian  soil.  In  accordance  with  space  treaty  provisions,  Can- 
ada notified  the  Secretary  General  of  the  United  Nations.  This  "newly  perceived 
problem"  was  not  on  the  Subcommittee's  agenda  but  was  promptly  discussed 
under  "other  matters."  All  nations  could  be  affected  by  the  future  use  of  nuclear 
power  for  satellites  and  delegates  from  many  countries  called  for  international 
cooperation  to  prevent  hamiful  contamination  and  damage  by  the  control  and 
regulation  of  this  potential  danger  to  life  and  the  environment. 

Understanding  of  the  scientific  and  technological  aspects  of  the  problem  is 
essential  because  there  are  missions  which  cannot  be  performed  with  solar  energy 
and  must  depend  upon  nuclear  power.  The  problem  is  not  to  prohibit  the  use  of 
IMPS  altogether  but  to  formulate  acceptable  controls.  The  United  States,  which 
assisted  Canada  promptly  with  experts  and  specialized  equipment  in  radiation 
detection  for  the  search  and  recovery  operation,  has  strict  national  controls  and 
submitted  a  factual  report  to  the  United  Nations  on  this  matter.  Nuclear  power 
sources  for  satellites  are  used  by  the  United  States  for  deep  space,  interpl.nnet:iry 
missions  and  lunar  landings.  In  remote,  hostile  or  special  environments,  solnr 
cells  for  power  will  not  survive.  Thus,  missions  involving  Mars,  Jupiter  and 
Saturn  all  require  energy  from  nuclear  power,  and  such  will  be  used  for  tJie 
Jupiter  Orbiter/Probe  (Galideo)  approved  by  Congress  in  1977  for  launching  in 
1982.  NASA  has  not  used  nuclear  power  for  earth  orbits,  howevei',  except  for  the 
Nimbus  III  satellite  in  1969. 

The  Soviet  delegate  reported  that  the  U.S.S.R.  uses  .safety  standards  for  NTS, 
and  when  used  in  earth  orbits,  the  plan  is  to  lift  such  satellites  to  a  higher  alti- 
tude where  they  will  decay  over  a  period  of  some  hundreds  of  years. 

During  1978  and  1979,  the  problem  has  undergone  the  most  intensive  discus- 
sion in  the  Scientific  and  Teclmical  Subcommittee,  the  Legal  Subcommittee,  and 
the  full  Committee  on  the  Peaceful  Uses  of  Outer  Space.  Member  States  have 
been  asked  to  submit  reports  and  the  Secretariat  is  working  on  in-depth  factual 
studies  which  are  scheduled  for  completion  prior  to  the  1980  sessions  of  the  UN 
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bodies.  The  1979  Working  Group  established  by  the  Scientific  and  Technical  Sub- 
committee agreed  that  if  safety  precautions  are  met,  NPS  can  be  used  safely. 
They  concluded  that  studies  are  needed  ou^ 

1.  Elaboration  of  an  inventory  of  the  safety  problems  involved  in  the  use  of 
NPS  in  outer  space. 

2.  The  implementation  of  International  Commission  on  Radiological  Protec- 
tion (ICRP)  recommendations  for  populations  and  the  environment  in  the  con- 
text of  space  vehicles  utilizing  NPS. 

3.  Evaluate  existing  methods  in  understanding  orbital  mechanics  to  determine 
if  improvements  may  be  made  in  predicting  re-entry  phenomena. 

4.  Define  technical  con.sitleratioiis  with  regard  to  a  format  for  notification. 
The  Legal  Subcommittee  will  get  started  with  its  analysis  of  NPS  after  it  has 

received  some,  but  probably  not  all,  the  scientific  and  technological  data  neces- 
sary for  space  law  purposes.  The  Legal  Subcommittee's  agenda  for  1980  includes 
"Review  of  existing  international  law  relevant  to  outer  space  activities  with  a 
view  of  determining  the  appropriateness  of  supplementing  such  lav,'  with  provi- 
sions relating  to  the  uses  of  nuclear  power  sources  in  outer  space."  The  Subcom- 
mittee should  determine  whether  existing  space  treaties  can  be  amended  or  a  new 
international  agreement  is  required.  The  delegates  should  also  determine  whether 
there  are  other  hazards  which  can  be  identified  and  combined  with  NPS  in  one 
treaty,  hazards  such  as  contamination  from  other  sources  and  the  disposal  of 
nuclear  waste  in  outer  space.  Another  question  is  the  possibility  of  an  existing 
international  institution  being  given  responsibility  for  certain  regulatory  func- 
tions, e.g.,  the  International  Atomic  Energy  Agency.  It  will  be  necessary  to  define 
the  similarities  and  differences  between  radioactive  debris  and  del)ris  that  is  not 
radioactive  in  terms  of  danger  to  life  and  the  environment,  search,  recovery  and 
cleanup  operations,  and  liability  for  damage  caused  by  space  objects. 

One  of  the  positive  factors  to  be  noted  is  that  when  this  NPS  problem  sud- 
denly arose,  there  were  international  institutional  arrangements  and  working 
I>rocedures  for  its  consideration,  and  the  method  of  first  attacking  the  problem 
was  an  appeal  to  experts  and  the  collection  of  scientific  and  technical  facts. 

We  can  estimate  that  this  particular  problem  is  on  track  for  an  effective  solu- 
tion. All  scientists  and  engineers  are  motivated  by  the  desire  to  have  their  proj- 
ects work  as  perfectly  as  possible  to  accomplish  their  missions  without  harmful 
consequences.  In  this  case,  the  motivation  is  powerful.  A  satisfactoi-y  solution 
could  be  impeded  if  the  Legal  Subcommittee  made  decisions  before  all  the  scien- 
tific and  technical  facts  have  been  made  available  by  the  Scientific  and  Technical 
Subcommittee;  awareness  of  this  possibility  should  be  sufficient  to  avoid  partial 
legal  measures  so  that  consensus  can  be  negotiated  from  a  base  of  complete 
factual  data. 

MATTERS  RELATING  TO  THE  DEFINITION  ANO/OR  DEIIMITATION  OF  OUTER  SPACE  AND 
OUTER  SPACE  ACTIVITIES.  BEARING  IN  MIND,  INTER  ALIA,  QUESTIONS  RELATING  TO 
THE   GEOSTATIONARY   ORBIT 

This  Legal  Subcommittee  agenda  item  has  grown  to  combine  complicated  sep- 
arate but  interrelated  problems  so  that  it  is  practically  insoluble  in  its  present 
form.  We  have  often  heard  that  it  is  easier  to  solve  a  problem  if  it  is  accurately 
defined,  and  until  each  element  of  this  agenda  item  is  clarified,  it  is  unlikely 
that  its  various  parts  can  be  reconciled  by  consensus. 

The  problem  began  in  the  United  Nations  with  an  attempt  to  distinguish  be- 
tween airspace  where  soverei.gnty  prevails  and  outer  space  where  sovereign 
claims  are  prohibited  by  the  1967  Treaty  on  Outer  Spa':'e.  In  fact,  philosophical 
treatises  on  drawing  a  line  between  airspace  and  outer  space  antedated  even  the 
orbiting  of  satellites.  The  word  "delimitation"  originally  implied  a  boundary 
between  airspace  and  outer  space  but  was  discussed  by  the  Legal  Subcommittee 
in  terms  of  M^here  outer  space  begins,  a  natural  result  of  its  jurisdiction  over 
outer  space  but  not  airspace  which  is  primarily  the  concern  of  the  UN  specialized 
agency,  the  International  Civil  Aviation  Organization  (ICAO).  As  tbe  discussion 
proceeded,  however,  the  prolilem  was  not  only  the  definition  and/or  delimitation 
of  outer  space  but  also  the  delimitation  of  outer  space  activities  which  implies 
that  certain  activities  could  be  limited;  and  furthermore  that  they  could  be  lim- 
ited by  ni'aans  of  defining  the  area  of  outer  space.  This  was  more  than  limiting 
outer  space  to  peaceful  purposes  and  banning  weapons  of  mass  destruction  as  the 
concept  can  be  extended  to  limiting  peaceful  functions  such  as  space  communica- 
tions, remote  sensing,  industrialization,  etc.  The  international  discussions  then 
proceeded  to  add:  "among  other  questions"  (which  are  not  specified)  those  "re- 
lating to  the  geostationary  orbit," 
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Problems  which  have  arisen  concerning  the  uses  of  the  geostationary  orbit, 
which  is  inextricably  intertwined  with  the  allocation  of  the  radio  spectrum,  go 
far  beyond  defining  where  outer  space  begins  and  have  for  some  time  been 
handled  by  the  International  Telecommunication  Union. 

The  salient  features  of  the  present  situation  concerning  this  multi-faceted 
agenda  item  are  that  (1)  The  exploration  and  use  of  outer  space  has  continued 
since  1957  without  a  definition  and  there  have  been  not  problems  whose  solution 
depended  upon  a  definition.  (2)  U.S.  policy  is  that  a  definition  is  not  necessary. 
(3)  Claims  by  the  equatorial  countries  to  segments  of  the  geostationary  orbit 
above  their  national  territories  are  rejected  by  almost  all  members  of  the  Com- 
mittee on  the  Peaceful  Uses  of  Outer  Space  whose  position  is  that  the  1967 
Treaty  on  Outer  Space  already  provides  taht  this  orbit  is  in  outer  space.  (4) 
The  question  of  where  airspace  ends  and  outer  space  begins  is  perceived  as  a 
problem  by  members  of  the  Outer  Space  Committee  and  will  continue  to  be  dis- 
cussed, but  the  International  Civil  Aviation  Organization  and  other  experts  in 
aviation  law  are  not  pushing  for  a  definition ;  ICAO  cannot  undertake  a  study 
of  the  question  unless  requested  and  a  request  has  not  yet  been  made ;  aviation 
lawyers  assume  that  airspace  is  as  high  as  a  plane  can  fly  and  apparently  are 
not  experiencing  problems  with  this  interpretation.  (5)  Renewed  efforts  for  a 
definition  have  arisen  because  of  possible  legal  problems  in  connection  with  the 
U.S.  space  shuttle,  but  according  to  U.S.  law  the  shuttle  is  a  spacecraft  and  not 
an  aircraft.  (6)  The  U.S.S.R.  has  proposed  that  the  region  above  100  (110)  km 
altitude  from  sea  level  is  outer  space  and  that  the  boundary  between  airspace 
and  outer  space  be  established  later  by  a  treaty  at  an  altitude  not  to  exceed 
100  (110)  km  above  sea  level.  They  also  propose  that  space  objects  retain  the 
right  to  fly  over  other  States  at  lower  altitudes  in  order  to  reach  outer  space  or 
return  to  earth.  (7)  The  Scientific  and  Technical  Subcommittee  has  been  unable 
to  give  the  Legal  Subcommittee  a  scientific  basis  to  use  for  a  definition.  (8) 
There  has  been  little  concern  with  limiting  outer  space  activities  in  general 
under  this  agenda  item;  it  comes  up  for  discussion  mostly  in  demands  by  the 
equatorial  countries  that  their  permission  be  requested  by  other  States  which 
use  segments  of  the  geostationary  orbit  above  their  territories;  however,  the 
item  is  worded  so  that  it  could  apply  to  discussions  on  limiting  outer  space 
activities  no  matter  what  application  is  involved. 

The  World  Administrative  Radio  Conference  for  Space  Telecommunications 
of  the  ITU  (WARG-ST)  in  1971  resolved  that  all  countries  have  "equal  rights 
in  the  use  of  both  the  radio  frequencies  allocated  to  various  space  radiocommu- 
nication  services  and  the  geostationary  satellite  orbit  for  these  .services",  and 
furthermore  that  "the  radio  frequencies  spectrum  and  the  geostationary  satellite 
orbit  are  "limited  natural  resources"  to  be  used  "most  effectively  and  economi- 
cally "  These  resolutions  became  in  1973  part  of  the  International  Telecommu- 
nication Convention  (October  25,  1973,  Art.  32  (2),  (35) )  which  binds  Members 
to  operate  stations  without  harmful  interference  with  others,  and  to  keep  in 
mind  that  "radio  frequencies  and  the  geostationary  satellite  are  limited  natural 
resources  so  that  countries  or  groups  of  countries  may  have  equitable  access  to 
both  in  conformity  with  the  provisions  of  Radio  Regulations  according  to  their 
needs  and  the  technical  facilities  at  their  disposal." 

Undoubtedly  the  WARC  conference,  which  is  to  be  held  during  September  to 
November  1979,  will  add  to  the  discussion  on  uses  of  the  geostationary  orbit 
and  these  will  be  taken  into  account  by  the  Legal  Subcommittee  when  it  meets 

in  Geneva  in  1980. 

There  is  a  problem  stemming  from  this  debate  which  also  comes  up  in  con- 
nection with  other  subjects.  This  is  the  assumption  by  the  equatorial  countries, 
and  by  some  other  nations,  that  freedom  to  explore  and  use  outer  space  on  a 
basis  of  equalitv  and  without  discrimination,  as  provided  in  Article  I  of  the 
1967  Treaty  on  Outer  Space,  is  not  possible  unless  they  have  launching  facilities. 

They  do  not  recognize  the  fact  that  benefits  from  using  the  space  environment, 
such  as  worldwide  communications,  weather  prediction,  monitoring  of  air,  land 
and  sea  pollution,  etc.,  have  been  enjoyed  by  all  countries  as  a  consequence  of 
space  technoaogy  being  naturally  global  in  its  impact,  and  also  as  a  consequence 
of  U.S.  policy  to  launch  satellites,  and  experiments  in  satellites,  for  other  nations. 
They  assume  that  "equal  access"  means  equal  capability  to  launch.  This  inter- 
pretation has  gone  so  far  that  some  international  lawyers,  unfamiliar  with  the 
history  and  variety  of  space  developments,  have  written  that  less  developed 


1  In  November  1976  the  Bogota  Declaration  was  made  by  equatorial  countries  Colombia, 
Congo,  Ecuador,  Indonesia,  Kenya.  Uganda,  Zaire ;  Brazil  was  an  observer. 
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countries  have  never  benefitted  from  space  applications  because  they  lack  the 
capabilities  enjoyed  by  the  two  space  powers.  When  this  naisconception  is 
combined  with  conclusions  drawn  from  such  general  concepts  as  "the  province 
of  all  mankind",  "the  common  heritage  of  all  mankind",  space  activities  "for  the 
benefit  and  in  the  interests  of  all  countries,  irrespective  of  their  degree  of 
economic  or  scientific  development",  the  result  is  the  creation  of  philosophical  and 
legal  obstacles  which  are  difficult  to  overcome.  P^haps  a  study  on  the  economic 
and  technical  implications  of  every  nation  in  the  world  constructing  launching 
facilities  would  be  helpful  in  dealing  with  this  situation.  Such  psychological 
problems  are  not  immaterial;  they  can  become  obstructions  to  practical  space 
industrialization  projects  such  as  solar  energy.  There  has  been  a  remarkable 
degree  of  sharing  of  launching  facilities.  The  purpose  of  space  law  should  not 
be  to  restrict  the  progress  of  space  applications  requiring  the  use  of  the  geo- 
stationary orbit. 

SPACE    TKANSPORTATION    SYSTEMS 

The  emergence  of  several  space  transportation  systems  creates  problems  con- 
cerning their  relationship  and  a  pattern  of  international  accommodation.  Per- 
ceiving that  qjuestions  of  coordination  and  cooperation  are  bound  to  arise,  the 
UN  General  Assembly  requested  the  Scientific  and  Technical  Subcommittee  to 
consider  the  matter.  At  its  February  1979  session  in  New  York  the  Subcommittee 
received  three  program  reports.  The  U.S.S.R.  described  the  development  of 
scientific  space  stations  based  on  manned  Soyuz  and  automatic  Progress 
modules  and  intended  for  orbits  lasting  a  long  time.  The  United  States  reported 
on  the  space  shuttle  with  its  Spacelab  contribution  from  Europe  and  the  remote 
manipulator  system  from  Canada.  Planned  for  operations  beginning  in  February 
1981,  41  payloads  had  been  booked  through  early  1983  and  274  small  self-contained 
payloads  were  available,  pricing  being  fixed  on  a  shared  basis. 

The  European  Space  Agency  brought  the  Subcommittee  up  to  date  about  the 
Ariane  program  whose  purpose  is  to  achieve  "in  late  1980  an  economically  com- 
petitive European  capability  of  placing  satellites  in  orbit,  particularly  geo- 
stationary satellites  of  the  order  of  900  kg."  Four  Jaunches  are  planned  for  1980. 

From  this  developing  situation,  the  Subcommittee  considered  that  a  study  was 
needed  on  the  "scientific,  technical,  economic  and  social  implacations"  of  space 
transportation  systems  and  the  Secretariat  was  assigned  this  task.  Member 
States  and  international  organizations  have  been  asked  for  their  views  on  this 
matter  so  that  it  can  be  considered  in  more  depth  during  the  1980  Subcommittee 
session. 

The  main  problem  for  the  United  States  will  be  management  and  operation 
of  the  shuttle  program  with  attention  to  interactions  between  national  and  inter- 
national factors  and  a  policy  concerning  the  role  of  the  United  Nations  in  this 
and  other  areas  where  coordination  or  some  form  of  regulation  is  sought.  These 
decisions  can  affect  plans  for  space  industrialization. 

SOLAR   ENERGY    SATELLITES 

Satellite  power  stations  for  conversion  of  solar  energy  for  transmission  to 
the  Earth  are  being  studied  by  the  Department  of  Energy  and  NASA.  This 
type  of  project  will  be  affected  by  the  President's  statement  of  October  11, 
1978  on  U.S.  Civil  Space  Policy  that  "It  is  neither  feasible  nor  necessary  at 
this  time  to  commit  the  United  States  to  a  high-challenge  space  engineering  ini- 
tiative comparable  to  Apollo".  Federal  budget  commitments  are  to  be  made  to 
other  objectives  covered  by  the  statement.  It  is  not  too  soon,  however,  to  ana- 
lyze the  type  of  international  organization  that  is  likely  to  be  most  effective 
in  dealing  with  solar  energy  space  projects.  Satellite  power  stations  using 
the  geo-stationary  orbit  require  complete  foresighted  integration  of  national 
and  international  programs.  The  subject  has  already  come  up  for  discussion 
in  the  United  Nations.  If  projects  such  as  these  are  always  undertaken  na- 
tionally solely  on  a  research  and  development  basis,  the  elements  necessary  for 
merging  into  an  operational  system  may  not  be  woven  into  initial  planning. 
We  should  try  to  avoid  the  difficulties  involved  with  going  from  an  experimental 
to  an  operational  system,  which  we  have  suffered  from  the  Landsat  program, 
and  adopt  the  assumptions  which  preceded  the  organization  of  the  space  meteor- 
ological program  whose  objective  from  the  beginning  was  to  become  operational. 

There  are  other  practical  considerations  to  keep  in  mind.  Any  large  solar 
energy  structure,  or  other  comparable  industry  in  space,  is  particularly  vul- 
nerable to  intentional  interference  and  therefore  calls  for  the  prior  settlement 
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of  any  arms  control  and  disarmament  problems  so  that  outer  space  is  abso- 
lutely safe  for  the  conduct  of  peaceful  purposes. 

THE    MOON    AND    OTHER   CELESTIAL   BODIES 

When  the  UN  Committee  on  the  Peaceful  Uses  of  Outer  Space  ended  its 
session  in  July  1979,  the  text  of  the  "Agreement  Governing  the  Activities  of 
States  on  the  Moon  and  Other  Celestial  Bodies"  had  been  completed  and  sent 
to  the  General  Assembly  where  it  is  expected  to  be  approved  this  fall.  This 
Agreement  calls  for  future  establishment  of  an  international  regime  with 
•'appropriate  procedures,  to  govern  the  exploitation  of  the  natural  resources 
of  the  Moon  as  such  exploitation  is  about  to  become  feasible."  The  use  and 
exploration  of  the  Moon  is  considered  "the  province  of  all  mankind"  and  is 
to  be  "carried  out  for  the  benefit  and  in  the  interests  of  all  countries."  The  Moon 
and  its  natural  resources  are  also  "the  common  heritage  of  mankind".  Future 
plans  for  space  industrialization  will  need  to  take  this  treaty  into  account,  de- 
termining when  scientific  research  and  development  reaches  a  terminal  date 
and  the  possibility  of  exploitation  of  natural  resources  can  begin.  Beyond  that, 
advance  planning  is  needed  to  determine  the  kind  of  international  regime  to 
govern  exploitation  in  accordance  with  the  main  purposes  set  forth  in  the  treaty  : 
orderly  and  safe  development,  rational  management  of  resources,  expansion  of 
opportunities  for  using  resources,  and  equitable  sharing  of  the  benefits  derived 
from  resources  by  all  States  that  are  parties  to  the  treaty.  The  private  sector 
will  need  to  know  the  conditions  which  must  be  met  in  order  to  carry  on  space 
industries  requiring  the  use  of  the  Moon  and  other  celestial  bodies. 

CONCLUSIONS    AND    GENiatAL    OBSERVATIONS 

Ensuring  success  for  the  total  U.S.  space  program  calls  for  the  integration  in 
coordinated  form  of  a  number  of  factors:  (1)  the  constant  interaction  between 
national  and  international  space  activities ;  (2)  uses  of  the  space  program  in  the 
conduct  of  U.S.  foreign  relations;  (3)  United  Nations  consideration  of  space 
problems  of  consequence  to  the  United  States;  (4)  the  variety  of  space  appli- 
cations used  by  an  increasing  number  of  governmental  agencies  at  the  federal, 
state  and  local  levels;  (5)  the  necessity  of  providing  the  private  sector  with  re- 
liable conditions  to  ensure  their  successful  participation  in  future  applications  of 
space  technology;  and  (6)  the  requirement  for  smooth  correlation  of  policy  with 
implementing  programs  and  due  regard  for  their  cost. 

When  the  overall  coordinating  mechanism  provided  by  the  National  Aero- 
nautics and  Space  Council  with  its  continuing  professional  staff  was  abolished  by 
a  reorganization  plan  in  1973,  it  was  not  replaced  by  any  adequate  administration 
device  to  oversee  total  U.S.  space  activities.  The  decentralizing  result  spread  for 
more  than  five  years  before  the  Office  of  Science  and  Technology  was  established 
but  with  outer  space  as  only  one  of  thirteen  goals  and  with  only  partial  authority 
for  the  centralized  function. 

This  situation  probably  accounts  for  the  delay  in  decisionmaking  on  an  opera- 
tional system  for  remote  sensing  of  the  Earth  by  satellites,  even  though  Congress 
has  been  steadily  urging  an  operational  institution  for  several  years.  An  addi- 
tional factor,  however,  must  be  taken  into  account.  There  is  considerable  fuzziness 
about  whether  or  not  NASA  is  legally  only  a  research  and  development  agency 
or  can  undertake  operational  responsibility  in  astronautics.  It  was  never  intended 
that  NASA  should  operate  aeronautics  and  the  relationship  between  government 
and  the  aviation  industry  was  clear  and  had  been  well  established  some  time 
before  the  space  age  began  in  1957.  In  1958  when  the  NASA  Act  was  formulated, 
it  was  not  known  what  the  development  of  space  applications  might  entail.  It 
was  fairly  easy  to  turn  commimications  over  to  COMSAT  which  eventually  led  to 
INTELSAT,  and  to  turn  meteorological  matters  over  to  the  Department  of  Com- 
merce. So  the  issue  of  NASA  and  R&U  did  not  actively  surface  until  proposals 
were  made  for  Landsat  to  become  operational. 

The  ambiguities  in  legal  interpretation  should  be  cleared  up  by  amending  the 
NASA  Act  or  by  incorporating  a  provision  in  the  authorization  act  that  NASA  can 
operate  space  applications  as  designated  by  the  President  or  the  Congress.  It  is 
not  a  question  of  general  operating  authority  but  of  providing  flexibility.  There  is 
no  existing  institution  to  which  multi-purpose  remote  sensing  applications  can  be 
turned  over,  and  as  time  goes  on  there  will  be  more  issues  of  this  kind.  If  NASA 
is  solely  R&D  in  astronautics,  it  will  eventually  shrink  and  undertake  projects 
only  if  they  can  be  foreseen  as  eligible  for  operation;,  uj  some  other  agency ;  or 
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astronautics  R&D  will  be  undertaken  and  stop  at  the  water's  edge  of  development 
and  it  will  be  difficult  to  phase  projects  into  operations.  The  pattern  followed  by 
the  small  National  Advisory  Committee  on  Aeronautics  in  relation  to  aviation  is 
not  applicable  to  NASA  in  relation  to  astronautics  and  can  even  delay  or  prevent 
NASA  from  being  named  as  a  lead  agency  for  space  activities.  This  legal/psycho- 
logical situation  is  ironic  when  we  consider  the  outstanding  performance  of  NASA 
in  operating  the  Apollo  program.  Few  human  ventures  requiring  coordination  of 
such  a  variety  of  parts  can  match  the  success  of  the  Apollo  operation. 

Even  if  a  definite  proposal  for  an  operational  remote  sensing  system  comes 
before  the  Congressional  Committees  for  the  fiscal  year  1981  budget,  it  will  not 
solve  the  problem  of  centralized  guidance  for  the  total  U.S.  space  program  with 
a  continuing  institutional  memory  in  the  Executive  Branch.  If  only  options  are 
proposed  for  remote  sensing,  it  will  mean  further  delay  at  a  time  when  interna- 
tional action  by  other  nations  and  organizations  is  developing  apace.  Other 
space  activities  which  are  now  conducted  by  a  number  of  departments  cannot  be 
expected  to  evolve  into  a  coherent  system.  They  will  remain  dispersed  with  the 
potential  for  unnecessary  disharmony.  The  overall  task  cannot  be  done  by  a 
committee  which  meets  intermittently  wath  varying  personnel  and  no  permanent 
professional  stafE,  and,  even  less  accomplished  by  a  series  of  ad  hoc  committees. 
We  should  bring  to  this  problem  the  experience  of  that  specialized  profession- 
Public  Administration ;  and  even  then  we  must  call  upon  experts  in  government 
organization  and  management  who  have  taken  the  time  to  learn  the  facts  about 
space  science  and  technology.  The  problem  is  how  to  bring  about  an  effective 
functional  system  which  combines  centralization  and  decentralization. 

I  have  included  a  number  of  other  recommendations  in  the  separate  sections 
of  this  testimony  on  remote  sensing,  international  direct  television  broadcasting 
satellites,  nuclear  power  for  satellites,  the  definition  of  outer  space,  space  sta- 
tions, and  future  studies  needed  in  connection  with  the  new  treaty  on  the  Moon 
and  Other  Celestial  Bodies. 

Additionally,  I  wish  to  point  out  the  danger  of  dealing  with  any  of  these  prob- 
lems in  purely  general  terms  which  can  mean  different  things  to  different  people 
and  nations.  For  example,  "technology  transfer"  has  been  used  to  describe  trans- 
fer from  the  United  States  to  developing  and  developed  countries,  transfer  from 
the  Federal  Government  to  State  governments,  transfer  from  NASA  to  other 
departments  and  agencies,  transfer  from  the  Department  of  Defense  to  NASA, 
transfers  between  military  and  civilian  programs,  and  transfer  from  the  Federal 
government  to  the  private  sector.  Some  people  assume  technology  transfer  is 
always  beneficial  while  others  analyze  disadvantages  in  specific  cases. 

The  term  "developing  countries"  is  often  used  without  a  list  of  the  countries 
or  some  idea  of  when  they  will  be  developed,  and  the  specifics  are  apt  to  be  dif- 
ferent for  various  commodities  and  countries. 

"International  regimes"  are  generally  advocated  and  range  all  the  way  from 

minimum  international  cooperation  to  an  international  operating  agency  with 

regulatory  control  over  specific  functions.  If  two  nations  agree  on  an  international 

regime  and  one  assumes  minimum  arrangements  and  the  other  is  convinced  of 

maximum  operations,  the  result  can  be  the  creation  of  new  problems. 

"The  province  of  all  mankind"  and  "the  common  heritage  of  all  mankind"  will 
elicit  different  definitions.  "Common  heritage"  can  mean  community  ownership 
Or  no  ownership. 

Definitions  are  needed  to  preclude  misunderstandings  in  international  relations. 

Fortunately,  the  analysis  of  all  these  problems  can  be  undertaken  by  this  Com- 
mittee in  connection  with  its  legislative  and  review  jurisdiction  of  United  States 
space  activities. 

STATEMENT  OF  EILENE  OALLOWAY,  VICE  PRESIDENT,  INTERNA- 
TIONAL INSTITUTE  OF  SPACE  LAW  OF  THE  INTERNATIONAL 
ASTRONAUTICAL  FEDERATION 

Mrs.  Galloway.  Mr.  Chairman,  this  is  an  anniversary  for  me  to  be 
here  because  I  worked  for  Cong^ressman  McCormack  and  Lyndon 
Johnson  all  during  1958  on  the  original  NASA  Act,  and  at  that  time  it 
was  very  clear  that  we  were  combining  national  and  international  space 
activities.  Since  that  time  there  has  been  a  continuity  in  U.S.  space 
policy  on  international  space  cooperation. 
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Mr.  McCormack  had  introduced  a  concurrent  resolution  in  1958  on 
international  space  cooperation  and  also  pointed  out  that  we  could 
use  the  United  Nations  to  come  to  agreement.  Since  that  time  we  have 
the  Comsat  Act  and  the  National  Science  and  Technology  Policy, 
Organization  and  Priorities  Act,  and  there  has  always  been  harmony 
between  the  executive  and  legislative  branches  on  international  space 
cooperation.  But  that  act  also  provided  for  coordination,  and  there  is  a 
title  in  the  NASA  Act  on  coordination  which  gave  outer  space  a  prior- 
ity in  the  executive  branch  at  the  highest  level.  First  the  President 
and  then  the  Vice  President  became  Chairman  of  the  National  Aero- 
nautics and  Space  Council,  and  when  this  council  was  abolished  in 
1973  by  a  reorganization  plan  we  lost  that  priority,  and  it  was  over  5 
years  before  the  Office  of  Science  and  Technology  was  established,  and 
they  have  only  partial  authority  concerning  overall  coordination. 

So  it  seems  to  me  very  rewarding  that  this  committee  has  jurisdiction 
over  the  total  U.S.  space  program  and  can  combine  the  national  and 
international,  which  have  factors  that  are  always  interacting. 

I  was  asked  to  choose  the  most  important  international  problems, 
and  every  one  of  these  problems — I've  chosen  seven  of  them — every  one 
of  them  has  both  national  and  international  factors,  and  I  think  each 
one  of  them  is  pertinent  to  this  committee's  authorization  for  the  1981 
fiscal  year  budget  for  NASA. 

The  first  problem  is  remote  sensing  of  the  Earth  by  satellite. 

If  my  whole  statement  can  be  put  into  the  record,  I  will  just  sum- 
marize this. 

The  main  issue  there  is  whether  or  not  we  are  going  to  establish 
nationally  an  operational  remote  sensing  system.  It  isn't  enough  to  have 
a  policy  saying  we're  going  to  give  data  to  people  and  information 
through  the  1980's  if  you  don't  have  a  program  that  goes  along  with  it 
and  decide  whether  Landsat  D  and  Landsat  D'  can  do  that. 

In  the  meantime,  there's  a  great  deal  of  activity  in  the  United  Na- 
tions on  remote  sensing,  and  a  number  of  countries  and  organizations 
are  working  on  their  own  projects.  Time  is  running  out  on  that,  and 
if  we  don't  make  a  decision  nationally  on  what  we're  going  to  do  and 
get  that  policy  and  the  hardware  and  the  funding  we  are  going  to  find 
that  international  decisions  have  been  made  that  affect  our  national 
program. 

The  second  problem  is  international  direct  television  broadcasting 
satellites,  which  started  out  with  a  great  deal  of  excited  debate.  I  think 
those  early  fears  have  abated  somewhat  because  now  nations  think  that 
the  United  States  is  not  going  to  cover  the  world  with  unwanted  pro- 
grams. But  that  is  an  example  of  an  issue  which  is  so  sharp  that  it  is 
rather  difficult  to  get  a  consensus  in  the  Legal  Subcommittee  of  the 
Committee  on  the  Peaceful  Uses  of  Outer  Space.  To  get  a  consensus 
you  need  to  have  a  little  margin  on  either  side  so  that  you  have  some 
give  and  take,  and  in  the  case  of  direct  broadcast  satellites  we  have  the 
issue  of  the  United  States  wanting  the  free  flow  of  information  and 
ideas  and  the  Soviet  Union  wanting  control  of  the  program  content, 
and  there  are  nations  on  either  side  that  adhere  to  one  or  the  other 
of  those  two  points  of  view. 

On  this  point,  I  think  it  would  be  a  good  idea  if  the  United  States 
would  work  through  the  General  Assembly  to  see  that  when  the  Com- 
mittee on  Peaceful  Uses  gets  instructions  not  every  single  subject 
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should  be  made  into  a  treaty.  I  mean,  we  just  can't  go  on  formulating 
these  treaties  indefinitely. 

The  Legal  Subcommittee  and  the  full  committee  should  not  be 
graded  on  the  number  of  treaties.  They  have  a  wonderful  record.  They 
have  negotiated  five  treaties,  and  four  of  them  are  now  in  force.  But  if 
there  is  a  problem  involving  irreconcilable  elements,  it  might  be  worth 
having  on  the  agenda  for  discussion  purposes  only,  so  that  people 
could  learn  and  take  back  to  their  nations  some  of  the  different  points 
of  view. 

Another  problem  is  nuclear  power  for  satellites. 

I  think  this  is  an  example  of  great  success  in  how  to  go  about  solving 
an  international  program  internationally  where  there  is  a  lot  of  na- 
tional concern.  This  problem  arose  wdien  the  Soviet  954  entered  Cana- 
da's airspace  and  scattered  radioactive  debris  over  a  wide  area  about 
the  size  of  Austria. 

The  United  States,  Canada,  and  the  Soviet  Union  are  all  members 
of  all  the  four  space  treaties.  The  United  States  assisted  with  the 
search,  recovery,  and  cleanup  operations. 

The  Canadians  have  made  a  claim  against  the  Soviet  Union  for  over 
$6  million,  and  there  was,  of  course,  a  great  deal  of  excitement  about 
this.  It  wasn't  just  Canada  and  the  Soviet  Union.  Every  nation  that 
was  represented  on  that  United  Nations  Committee  had  delegates  who 
got  very  excited  because  they  were  worried  about  radioactive  debris, 
with  the  result  that  the  subject  was  taken  up  2  weeks  after  the  Soviet 
satellite  fell  by  the  U.N.  Scientific  and  Technical  Subcommittee.  Last 
year  and  this  year  they  have  worked,  and  finally  they  have  placed  the 
subject  on  the  agenda  of  the  Legal  Subcommittee.  This  is  an  achieve- 
ment because  it  is  extremely  difficult  to  get  a  subject  on  the  agenda  to 
begin  with.  It's  almost  impossible  to  get  one  off  if  you  don't  want  it 
any  more. 

But  in  this  particular  case  they  had  a  subject  called  "Other  Mat- 
ters," and  "Other  Matters"  could  include  nuclear  power  for  satellites. 

The  Soviet  satellite  was  not  a  weapon.  It  wasn't  going  to  explode,  but 
people  were  worried  about  the  health  hazard  and  possible  hazards  to 
the  environment  from  radioactive  contamination. 

The  result  of  this  fear  was  that  they  attacked  this  program  by  ap- 
pealing to  experts  in  science  who  know  a  great  deal  about  the  subject, 
and  they  are  continuing  to  deal  with  it  in  that  way  and  it  is  on  the 
agenda  of  both  subcommittees  in  1980. 

Really,  I  think  that  the  solution  to  that  problem  is  on  track.  We 
must  have  nuclear  power  for  satellites.  It's  not  a  question  of  banning 
its  use  because  there  are  missions  that  cannot  be  accomplished,  inter- 
planetary missions  and  in  hostile  environments,  unless  we  do  use  nu- 
clear power,  and  the  United  States  and  the  Soviet  Union  both  have 
methods  of  trying  to  make  it  as  safe  as  possible. 

The  fourth  problem  concerns  the  definition  and/or  delimitation  of 
outer  space. 

This  is  a  most  curious  item.  It  is  worded  on  the  agenda  so  that  I 
think  it  can  never  be  solved.  It  is  called  "Matters  Relating  to  the  Def- 
inition and/or  Delimitation  of  Outer  Space  and  Outer  Space  Activi- 
ties, Bearing  in  Mind,  Inter  Alia,  Questions  Relating  to  the  Geosta- 
tionary Orbit." 
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The  problem  began  in  the  United  Nations  with  an  attempt  to  dis- 
tinguish between  airspace  and  outer  space,  and  that  was  all  it  was: 
Where  do  you  draw  the  boundary?  They  decided  not  to  be  worried 
about  that  problem  and  went  ahead  and  successfully  formulated  the 
1967  Treaty  on  Outer  Space.  But  some  people  were  still  worried  about 
where  airspace  ends,  where  we  had  sovereignty,  and  where  outer  space 
begins,  where  sovereign  claims  are  prohibited  by  treaty  and  they  were 
talking  about  delimitation  because  this  committee  could  only  talk 
about  outer  space.  The  U.N.  Committee  on  the  Peaceful  Uses  of  Outer 
Space  couldn't  talk  about  the  airspace,  over  which  it  has  no  jurisdic- 
tion. Airspace  is  mostly  under  the  U.N.  International  Civil  Aviation 
Organization. 

Then  somebody  added  "outer  space  activities."  That  was  a  whole 
new  ball  game  because  here  we  were  not  only  delimiting  outer  space 
but  we  were  delimiting  outer  space  activities.  Before  that  the  activi- 
ties we  wanted  to  profit  were  weapons  and  weapons  of  mass  destruc- 
tion. But  now  "outer  space  activities  could  apply  to  almost  anything. 
It  could  apply  to  remote  sensing,  direct  broadcast,  or  whatever. 

Then  along  came  the  equatorial  countries,  and  they  wanted  parts  of 
the  geostationary  orbit,  and  they  added  that  idea.  There  were  some 
people  who  thought  that  would  be  solved  solely  by  a  definition,  where- 
as most  delegates  concluded  that  the  1967  treaty  definitely  put  the 
geostationary  orbit  into  outer  space. 

There  is  a  problem  stemming  from  this  debate  on  the  geostationary 
orbit  that  also  comes  up  in  connection  with  other  subjects,  and  this 
is  the  assumption  by  the  equatorial  countries  and  some  other  nations 
that  freedom  to  explore  outer  space  on  a  basis  of  equality  and  without 
any  discrimination,  as  provided  in  article  I  of  the  1967  Treaty  on 
Outer  Space,  is  not  possible  unless  they  have  launching  facilities.  They 
do  not  come  out  and  say  this,  but  assume  that  they  can't  benefit.  Some 
lawyers  who  are  unfamiliar  with  space  science  and  technology  say 
that  none  of  the  developing  countries  has  benefited,  presumably  be- 
cause they  don't  have  launching  facilities.  This  does  not  take  into  ac- 
count the  fact  that  the  United  States  has  a  policy  to  launch  for  other 
nations  as  long  as  the  spacecraft  are  peaceful.  The  Soviet  Union  has 
also  launched  for  other  nations,  and  the  French  will  have  the  Ariane 
til  at  will  launch  for  others. 

Something  needs  to  be  done  to  dispel  this  assumption,  which  is  very 
pernicious  because  it  makes  people  come  to  erroneous  conclusions.  The 
delegate  from  one  country  said — it's  a  very  little  country — "The  only 
place  where  we  can  have  a  launching  facility  would  be  here  by  this 
little  mountain."  The  amount  of  money  it  would  cost  each  nation  and 
all  kinds  of  scheduling  problems  should  be  clarified  in  order  to  dis- 
pel this  misconception. 

Space  transportation  systems  are  being  developed  by  a  number  of 
other  countries  and  also  by  international  organizations,  and  the 
United  Nations  has  taken  that  up  because  they  want  these  systems  to 
be  compatible,  and  there  is  always  great  concern  about  the  role  of  the 
United  Nations,  just  exactly  what  role  it  is  to  play  in  coordination. 

The  same  thing  is  true  of  solar  energy  satellites,  and  although  dis- 
cussion is  only  beginning,  it  is  not  too  soon  for  us  to  make  studies  of 
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evaluation  because  it's  connected  with  the  use  of  the  geostationary 
orbit. 

The  Moon  and  other  celestial  bodies,  I  think  you  have  covered 
enough  in  previous  testimony,  so  I  will  leap  on  to  my  conclusions. 

Insuring  success  for  the  total  U.S.  space  program — and  I  empha- 
size total  because  we  have  so  many  departments  and  agencies  using 
or  engaged  in  it — calls  for  the  integration  in  a  coordinated  form  of 
a  number  of  factors :  First,  there  is  the  constant  interaction  between 
national  and  international  space  activities.  If  you  make  a  decision  on 
one  it  affects  the  others.  Second,  we  have  the  uses  of  the  space  pro- 
gram in  the  conduct  of  U.S.  foreign  relations.  Congress  just  passed 
a  law  and  appropriated  money  again  during  this  session  to  set  up  a 
special  unit  in  the  Department  of  State  for  that  purpose,  and  that 
includes  outer  space  as  well  as  other  science  and  technology.  Third, 
United  Nations  consideration  of  space  problems  that  are  of  conse- 
quence to  the  United  States,  decisions  that  are  made  there  that  affect 
our  national  activities.  Fourth,  we  have  the  variety  of  space  appli- 
cations used  by  an  increasing  number  of  governmental  agencies  at 
the  Federal,  State,  and  local  levels.  Fifth,  there  is  the  necessity  of 
providing  the  private  sector  with  reliable  conditions  to  insure  their 
successful  participation  in  future  applications  of  space  technology. 
Sixth,  we  have  the  requirement  for  the  smooth  correlation  of  policy 
with  programs  that  really  implement  the  policy  and  with  due  regard 
for  their  cost. 

When  the  overall  coordinating  mechanism  ])rovided  by  tlie  National 
Aeronautics  and  Space  Council  with  its  continuing  professional  staff 
was  abolished  in  1973,  it  was  not  replaced  by  any  adequate  administra- 
tive device  to  oversee  total  U.S.  space  activities.  The  decentralizing 
result  spread,  as  I  mentioned,  for  moi'e  than  5  years  before  the  Office 
of  Science  and  Technology  Avas  established,  and  outer  space  is  only  1 
of  13  goals  and  the  GST  has  only  partial  authority  for  the  centralized 
function. 

This  situation  probably  accounts  for  the  delav  in  decisionmaking  on 
an  operational  system  for  remote  sensing  of  the  Earth  by  satellites, 
even  though  Congress  has  been  steadily  urging  an  operational  institu- 
tion for  several  years.  An  additional  factor,  however,  must  be  taken 
into  account.  There  is  considerable  fuzziness  about  whether  or  not 
NASA  is  legally  only  a  research  and  development  agency  or  can  un- 
dertake operational  responsibilities  in  astronautics.  It  was  never  in- 
tended that  NASA  should  operate  aeronautics,  and  the  relationshi]) 
between  government  and  the  aviation  industry  was  very  clear  and  had 
been  well  established  some  time  before  the  space  age  began  in  1957. 
But  in  1958  when  NASA  was  created  it  was  not  knoAvn  what  the  de- 
velopment of  space  applications  might  entail.  It  was  easy  to  turn  com- 
munications over  to  COMSAT,  leading  to  INTELSAT,  and  to  turn 
meteorology  over  to  the  Department  of  Commerce  that  had  always  had 
the  weather  bureau.  So  the  issue  of  NASA  and  R.  &  D.  did  not  actively 
surface  until  proposals  were  made  for  LANDSAT  to  become  opera- 
tional. 

The  ambiguities  in  legal  interpretation  should  be  cleared  up  by 
amending  the  NASA  Act  or  by  incorporating  a  provision  in  the  Au- 
thoriz.ition  Act  that  NASA  can  operate  space  applications  as  desig- 
nated bv  the  President  or  the  Conjrress.  It  is  not  a  question  of  general 
operating  authority,  but  of  providing  flexibility.  There  is  no  existing 
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institution  to  which  multipurpose  remote  sensing  applications  can  be 
turned  over,  and  as  time  goes  on  there  will  be  more  issues  of  this  kind. 
If  NASA  is  solely  R.  &  D.  in  astronautics,  it  will  eventually  shrink 
and  undertake  projects  only  if  they  can  be  foreseen  as  eligible  for  op- 
erations by  some  other  agency ;  or  astronautics  R.  &  D.  will  be  under- 
taken and  stop  at  the  water's  edge  of  development  and  it  will  be  diffi- 
cult to  phase  projects  into  operations.  The  pattern  followed  by  the 
small  National  Advisory  Committee  on  Aeronautics,  the  NACA,  in 
relation  to  aviation  is  not  applicable  to  NASA  in  relation  to  astro- 
nautics and  can  even  delay  or  prevent  NASA  from  being  named  as  a 
lead  agency  for  space  applications.  This  legal/psychological  situation 
is  ironic  when  we  consider  the  outstanding  performance  of  NASA  in 
operating  the  Apollo  program.  Few  human  ventures  requiring  coordi- 
nation of  such  a  variety  of  parts  can  match  the  success  of  that  Apollo 
operation. 

Even  if  a  definite  proposal  for  an  operational  remote  sensing  sys- 
tem comes  before  the  congressional  committees  for  the  fiscal  year  1981 
budget,  it  will  not  solve  the  problem  of  centralized  guidance  for  the 
total  U.S.  space  program  with  a  continuing  institutional  memory  in 
the  executive  branch.  If  only  options  are  proposed  for  remote  sensing, 
it  will  mean  further  delay  at  a  time  when  international  action  by  other 
nations  and  organizations  is  developing  apace.  Other  space  activities 
which  are  now  conducted  by  a  number  of  departments  cannot  be 
expected  to  evolve  into  a  coherent  system.  They  will  remain  dispersed 
with  the  potential  for  unnecessary  disharmony.  The  overall  task 
cannot  be  done  by  a  committee  which  meets  intermittenty  in  the 
executive  branch  with  varying  personnel  and  no  permanent  profes- 
sional staff,  and  even  less  accomplished  by  a  series  of  ad  hoc  commit- 
tees. We  should  bring  to  this  problem  the  experience  of  that  special- 
ized profession — public  administration — and  even  then  we  must  call 
upon  experts  in  Government  organization  and  management  who  have 
taken  time  to  learn  the  facts  about  space  science  and  technology.  The 
problem  is  how  to  bring  about  an  effective  functional  system  which 
combines  centralization  and  decentralization. 

Additionally,  I  want  to  point  out  the  danger  of  dealing  with  any  of 
these  problems  in  purely  general  terms,  which  can  mean  different 
things  to  different  people  and  nations.  For  example,  "technology  trans- 
fer" has  been  used  to  describe  transfer  from  the  United  States 
to  developing  and  developed  countries,  transfer  from  the  Federal  Gov- 
ernment to  State  governments,  transfer  from  NASA  to  other  depart- 
ments and  agencies,  transfer  from  the  Department  of  Defense  to 
NASA,  transfers  between  military  and  civilian  programs,  and  transfer 
from  the  Federal  Government  to  the  private  sector.  Some  people  as- 
sume technology  transfer  is  always  beneficial,  while  others  analyze 
disadvantages  in  specific  cases. 

The  general  term  "developing  countries"  is  often  used  without  a 
list  of  the  countries  or  some  idea  of  when  they  will  be  developed,  and 
the  specifics  are  apt  to  be  different  for  various  commodities  and 
countries. 

Then  we  have  the  term  "international  regimes."  They  are  generally 
advocated  for  almost  any  purpose  and  range  all  the  way  from  mini- 
mum international  cooperation  to  an  international  operatina;  agency 
with  regulatory  control  over  specific  functions.  If  two  nations  agree 
on  an   international   regime   and   one   assumes   minimum   arrange- 
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ments  and  the  other  is  convinced  of  maximum  operations,  the  result 
can  be  the  creation  of  new  problems. 

Then  we  have  "the  province  of  all  mankind"  and  "the  common 
heritage  of  all  mankind,"  which  will  elicit  different  definitions.  "Com- 
mon heritage"  can  mean  community  ownership  or  no  ownership  and 
today  we  have  mentioned  the  North-South,  which  is  a  shorthand  ex- 
pression, and  it  is  not  accurate  because  Australia  and  New  Zealand 
are  in  the  Southern  Hemisphere  and  they  are  not  developing  nations. 
Presumably  they're  developed.  Whereas,  India  is  in  the  Northern 
Hemisphere  and  is  usually  referred  to  as  a  developing  nation. 

So  I  think  we  need  definitions  to  preclude  misunderstandings  in 
international  relations. 

Fortunately,  the  analysis  of  all  these  problems  can  be  undertaken, 
I  think,  by  this  committee  in  connection  with  the  1981  budget. 

Mr.  Flippo.  Thank  you  very  much. 

Could  you  tell  me  if  you  think  there  is  a  need  for  better  coordina- 
tion of  activities  between  the  various  U.N.  agencies  in  space  appli- 
cations, and  if  you  do,  how  can  we  get  better  coordination  between 
those  agencies  ? 

Mrs.  Galloway.  The  United  Nations  has  a  system  of  coordination, 
and  they  get  out  regular  reports,  coordinating  within  the  United  Na- 
tions between  the  Economic  and  Social  Council  and  the  other  bodies 
that  are  operating  there. 

Of  course,  the  people  who  come  to  specific  meetings  may  not  read  all 
these  other  reports,  but  they  are  always  aware  of  that  coordination, 
and  sometimes  they  have  difficulty.  They  knew  they  had  to  have  a 
Scientific  and  Technical  Subcommittee  and  a  Legal  Subcommittee,  but 
sometimes  they  have  trouble  getting  them  together,  and  when  you  go 
to  the  Legal  Subcommittee — I  was  there  the  whole  month  of  this 
year — you  can  tell  which  delegates  have  read  the  reports  of  the  Scien- 
tific and  Technical  Subcommittee  because  they  bring  it  into  the  dis- 
cussion. 

Mr.  Flippo.  Do  you  think  a  technically  oriented  U.N.  Conference 
on  Outer  Space  is  feasible  at  this  time? 

Mrs.  Galloway.  I  think  that  it's  feasible,  however  international 
projects  are  naturally  affected  by  political  and  economic  conditions 
and  we  must  be  prepared  to  deal  with  the  interactions  of  all  relevant 
factors. 

Mr.  Flippo.  Thank  you  very  much  for  your  testimony.  We  appreci- 
ate it  very  much.  And  thank  you  for  staying  with  us  during  those 
many  delays. 

Mrs.  Galloway.  I  enjoyed  it  very  much. 

[Questions  and  answers  for  the  record  follow :] 

Answers  to  Questions  for  Hearings  on  International  Space  Activities 
(Request  to  Mrs.  Eilene  Galloway  from  Congressman  Don  Fiiqua,  Chairman) 

Question  1.  What  user  education  activities  do  you  think  the  United  Nations 
could  engage  in  which  would  promote  the  use  of  remote  sensing  data  by  the 
developing  nations?  Should  a  user  infrastructure  be  developed  at  the  United 
Nations  in  order  to  motivate  and  aggregate  the  user  community? 

Answer.  Ever  since  it  became  evident  that  experimental  LANDSAT  data  and 
information  could  be  used  operationally — that  is,  to  assist  positively  in  the  solu- 
tion of  a  variety  of  problems — many  nations  throughout  the  world  have  been  ob- 
taining the  information  from  the  system  established  by  the  National  x\eronautics 
and  Space  Administration  and  the  Department  of  the  Interior.  Concurrently,  the 
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United  Nations  began  positive  activities  to  promote  the  use  of  remotely  sensed 
information  by  developing,  and  also  developed,  countries.  The  United  Nations 
Expert  on  Space  Applications  has  been  deeply  involved  with  seminars  and 
training  programs.  Mr.  H.  G.  S.  Murthy,  the  second  official  to  hold  this  position, 
recently  retired  and  has  been  replaced  by  Mr.  A.  Padang,  formerly  Secretary 
of  the  Scientific  and  Technical  Subcommittee  of  the  U.N.  Committee  on  the 
Peaceful  Uses  of  Outer  Space.  Attention  to  educational  activities  concerning  re- 
mote sensing  is  one  of  the  responsibilities  of  his  position. 

Recent  examples  of  U.N.  activity  along  this  line  have  been  set  forth  in  the 
report  of  the  Scientific  and  Technical  Subcommittee  (A/AC.105/238,  February 
26,  1979.  A  regional  training  seminar  on  remote  sensing  applications  was  held 
in  Nairobi,  Kenya  from  September  4-16,  1978  under  the  sponsorship  of  Sweden 
and  the  U.N.  Environment  Program.  A  regional  training  seminar  was  held  in 
Tokyo,  Japan  from  October  23  to  November  2,  1978  on  the  interpretation  and 
analysis  of  meteorological  satellite  data. 

The  U.N.  Secretary  General  made  a  report  on  the  international  remote  sensing 
centers  established  by  the  United  Nations.  There  are  two  centers,  one  in  Rome 
in  connection  with  the  U.N.  Food  and  Agriculture  Organization  (FAO)  and  the 
other  in  New  York  in  the  Centre  for  Natural  Resources,  Energy  and  Transport 
(CNRET)  which  functions  by  cataloging  and  interpreting  remote  sensing  data, 
circulating  available  information,  providing  impartial  advice  and  assistance  for 
technical  projects,  and  organizing  specialized  training  courses  for  users,  man- 
agers and  decision  makers. 

The  United  Nations  sponsored  the  international  seminar  on  benefits  from  re- 
mote sensing  for  national  development,  held  in  Manila,  Philippines,  in  April  1978 
by  the  Environment  Research  Institute  of  Michigan  and  hosted  by  the  Philippine 
Government.  The  purpose  of  this  seminar  was  "to  provide  knowledge  and  under- 
standing of  the  techniques,  methodology  and  benefits  as  well  as  a  survey  of  cur- 
rent results  in  the  use  of  modern  remote  sensing  technology  for  resources  survey 
for  the  benefit  of  developing  countries." 

Italy  and  the  Food  and  Agriculture  Organization  conducted  the  third  interna- 
tional training  course  in  May  and  June  1978  on  applying  remote  sensing  to 
tropical  forestry.  India  organized  a  U.N./FAO  training  seminar  on  remote  sensing 
applications  for  agricultural  resources  in  November  1978  for  countries  in  the 
Economic  and  Social  Commission  for  Asia  and  the  Pacific.  In  May  and  June  of 
this  year,  Italy  and  the  FAO  held  a  fourth  international  training  course  on 
remote  sensing  applications  to  fisheries.  A  regional  seminar  for  developing  coun- 
tries was  conducted  in  Ibadan,  Nigeria  in  August  1979  while  another  is  planned 
for  December  1979  in  Damascus,  Syria.  An  international  training  course  on 
remote  sensing  applications  concerning  non-renewable  resources  is  scheduled  for 
November  1979  in  Argentina. 

Plans  are  already  made  for  1980  to  hold  the  16th  international  symposium  on 
remote  sensing  of  the  environment  in  San  Jose,  Costa  Rica  while  another  will  be 
held  in  Japan  on  agricultural  and  natural  resources.  Athens,  Greece  will  be  the 
location  for  1980  remote  sensing  tarining  courses  for  land  use  planning  for  the 
benefit  of  developing  countries. 

There  is  a  Regional  Training  Center  in  Ouagadougou,  Upper  Volta  which  is 
scheduling  a  training  seminar  on  remote  sensing  to  assist  developing  countries 
in  monitoring  vegetation  and  agricultural  rangeland  for  semi-arid  zones. 

The  U.S.S.R.  has  offered  a  seminar  on  remote  sensing  as  applied  to  geology  and 
hydrology  and  the  U.N.  Expert  on  Space  Applications,  Mr.  A.  Padang,  is  author- 
ized to  look  into  this  for  the  1980  schedule. 

I  think  the  United  Nations'  international  and  regional  plans  for  using  remote 
sensing  data  and  information  are  well-conceived  and  carried  out  and  there  is  no 
need  for  any  additional  user  infrastructure  to  be  developed.  They  could  use  addi- 
tional highly  qualified  personnel ;  it  is,  in  fact,  remarkable  that  so  much  is  accom- 
plished by  such  a  small  staff.  I  think  it  is  much  better  to  proceed  according  to 
specific  projects  related  to  the  actual  requirements  of  nations  and  regions  than 
to  add  any  more  layers  of  institutions.  This  is  particularly  true  of  remote  sensing 
data  and  information  which  can  apply  to  such  a  wide  variety  of  functions  that 
any  overall  institution  based  on  this  technology  would  cut  across  well-established 
functions  logically  innate  to  U.N.  specialized  agencies  such  as  the  International 
Telecommunications  Union  in  space  communications.  UNESCO  in  education, 
the  World  Meteorological  Organization  in  weather  and  climate,  etc.  An  addi- 
tional infrastructure  could  increase  nationalism  in  the  United  Nations,  un- 
necessarily and  to  the  detriment  of  regional  and  international  patterns  which 


136 

stem  naturally  from  remote  sensing  technology  which  has  been  made  available 
worldwide  by  the  United  States.  Remote  sensing  technology  has  the  natural 
impact  of  bringing  about  cooperation  among  nations  in  regional  and  international 
patterns  and  we  should  not  interfere  with  this  process  which  strengthens  inter- 
national understanding  and  peace. 

Question  2.  In  your  view,  did  the  U.N.  Conference  on  Science  and  Technology 
for  Development,  ending  last  week,  serve  to  advance  the  understanding  of  the  de- 
veloping nations  about  the  ways  space  applications  could  aid  development?  Why 
or  why  not?  "What  actions  do  you  think  the  United  States  could  take,  through  the 
United  Nations,  to  increase  availability  of  space  technology  for  development? 

Answer.  It  is  too  early  to  make  an  assessment,  but  I  think  one  U.N.  conference 
on  the  entire  range  of  subjects  included  in  all  science  and  technology,  with  space 
applications  as  only  one  element  among  many,  cannot  be  expected  to  advance  the 
understanding  of  developing  nations  about  the  ways  space  applications  can  aid 
development.  Fortunately,  many  procedures  have  been  followed  by  the  United 
Nations  to  develop  knowledge  and  training  about  space  applications.  Those  con- 
cerning remote  sensing  have  been  mentioned  in  my  answer  to  question  1.  Similar 
methods  such  as  seminars,  training  centers,  regional  conferences,  reports  and 
demonstration  projects  have  been  used  for  other  space  applications.  Many  of 
these  applications  are  an  outgrowth  of  NASA's  programs. 

Space  science  and  technology  are  unique  in  many  ways,  particularly  in  capabil- 
ity to  bring  about  international  cooperation  and  there  are  risks  in  combining  them 
with  all  other  scientific  and  technical  subjects.  First,  unless  space  activities  are 
dealth  with  separately,  they  will  lose  their  priority  in  terms  of  budgets  and  plan- 
ning for  present  and  future  development.  Second,  many  other  scientific  and  tech- 
nological projects  have  problems  which  space  activities  do  not  have  and  com- 
mingling can  create  the  danger  of  grafting  onto  space  some  problems  unneces- 
sarily borrowed  from  other  areas,  e.g.,  multinational  corporations,  law  of  the  sea 
diflBculties,  foreign  aid  problems,  etc.  Third,  throwing  space  into  the  pot  with  all 
other  science  and  technology,  and  simultaneously  focussing  on  developing  nations, 
makes  it  difficult  to  deal  with  purely  space  problems  which  affect  all  nations,  e.g., 
global  monitoring  to  protect  the  environments  of  land,  sea,  air  and  outer  space. 
Fortunately,  a  separate  conference  is  being  planned — the  Second  United  Na- 
tions Conference  on  the  Exploration  and  Peaceful  Uses  of  Outer  Space — for  1982 
and  this  will  afford  opportunities  to  deal  with  all  uses  ad  exploration  of  outer 
space  with  recognition  of  its  unique  capability  of  contributing  to  benefits  of  all 
mankind.  This  conference  is  now  being  prepared  and  the  Committee  on  the  Peace- 
ful Uses  of  Outer  Space  has  noted  that  they  should  take  into  account  the  results 
of  the  U.N.  Conference  on  Science  and  Technology  held  in  Vienna,  August  20-31, 
1979.  Tho^e  who  attended  that  conference  should  transmit  any  suggestions  for 
improvements  to  the  Department  of  State. 

Meanwhile,  it  is  reassuring  to  note  that  the  1979  report  of  the  Committee  on 
the  Peaceful  Uses  of  Outer  Space  (General  Assembly  Official  Records,  34th  ses- 
sion, supplement  No.  20,  A/34/20)  contains  detailed  plans  for  the  second  U.N. 
space  conference.  The  first  U.N.  space  conference  was  held  in  Vienna  in  1968.  Now 
a  working  group  under  the  chairmanship  of  Professor  Yash  Pal  (Inriia)  has  been 
established  and  Mr.  Carlos  Moreira  Garcia  (Brazil)  has  been  appointed  chair- 
man of  an  informal  drafting  group. 

A  proposal  has  been  made  that  the  U.N.  General  Assembly  adopt  a  provisional 
agenda  dealing  with  the  state  of  space  science  and  technology,  applications  of 
space  sceiehe  and  technology,  international  cooperation  and  the  role  of  the 
United  Nations.  Detailed  plans  have  been  set  forth  for  the  preparation  and  orga- 
nization of  the  conference,  including  staffing,  procedures,  cost,  national  papers, 
final  report,  etc.  This  will  be  a  diplomatic  conference  with  emphasis  "on  agenda 
items  which  relate  to  basic  concerns  of  most  Members  States."  It  is  intended  that 
not  too  much  time  would  be  taken  by  "review  of  programs,  presentation  of  na- 
tional/international programs,  results  of  scientific  experiments"  although  the 
"formal  part  of  the  conference  proceedings  might  be  supplemented  by  special 
evening  lectures  and/or  technical  expositions."  The  place  of  this  conference  has 
not  yet  been  decided. 

I  think  the  United  States  has  been  taking  appropriate  action  in  all  space-related 
United  Nations  organizations  to  make  known  the  benefits  and  offer  opportunities 
to  other  countries  for  participation  in  U.S.  snare  activities.  For  22  vear«  these 
opportunities  have  been  extended  to  all  countries.  I  would  not  favor  unilateral 
action  by  the  United  States  through  the  Ignited  Nations  in  ways  additional  to 
those  already  in  use.  We  also  accomplish  this  obiective  of  making  snace  technology 
available  for  development  primarily  through    NASA's   International   Program 
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which  is  authorized  by  the  NASA  Act  and  has  led  to  hundreds  of  bilateral  and 
multilateral  agreements  for  space  cooperation  on  a  multitude  of  projects  since 
1958.  Opportunities  offered  to  foreign  nations,  scientists  and  engineers  and  in- 
ternational organizations,  such  as  the  European  Space  Agency,  involve  projects 
with  scientific  merit  and  true  sharing  in  joint  undertakings.  In  fact,  the  United 
Nations  is  one  of  several  major  channels  for  international  cooperation  in  space 
activities.  In  addition  to  the  U.S.  space  program  which  has  consistently  been  made 
available  for  cooperation  with  other  nations  and  groups  of  nations,  there  is  the 
Committee  on  Space  Research  (COSPAR)  of  the  International  Council  of  Scien- 
tific Unions  (ICSU).  INTELSAT,  the  National  Oceanic  and  Atmospheric  Admin- 
is  tration,  etc.  The  United  States  cooperates  with  the  United  Nations  in  furnishing 
information  and  assistance  to  the  Committee  on  the  Peaceful  Uses  of  Outer 
Space,  its  Legal  Subcommittee,  its  Scientific  and  Technical  Subcommittee,  and  to 
the  Outer  Space  Affairs  Division,  as  well  as  all  specialized  agencies  with  space 
and  space-related  functions.  But  projects  involving  technical  operations  are  best 
performed  by  expects  in  the  required  disciplines  with  appropriate  controls  to 
ensure  efficiency  and  economy. 

Question  3.  "Please  comment  on  recommendation  2B  of  the  House  Science  and 
Technology's  panel  on  international  space  activities  regarding  a  policy  and 
methodology  for  equitable  and  nondiscriminatory  dissemination  of  Earth  obser- 
vation data.  What  infrastructure  should  a  Global  Resources  Information  Center, 
as  suggested  in  the  report,  have?" 

Answer.  The  United  Staes  already  has  a  workable  policy  and  method  for  equit- 
able nondiscriminatory  dissemination  of  data  generated  by  civil  Earth-observa- 
tion space  systems  in  that  which  has  been  established  for  dissemination  of  in- 
formation by  cooperative  institutional  arrangements  between  NASA  and  the 
Department  of  the  Interior.  This  system  was  established  for  LANDSAT  when 
designated  as  "experimental"  and  anyone  may  purchase  the  data  and  there  is  no 
discrimination  but  complete  equity  as  between  users.  This  system  could  be  called 
a  "Global  Resources  Information  Center"  and  continue  to  be  operated  nationally 
by  the  United  States  with  access  given  to  international  users  as  at  present.  Or  it 
could  have  some  other  title.  I  would  not  be  in  favor  of  turning  the  whole  U.S. 
remote  sensing  system  over  to  be  operated  by  an  international  body  as  I  think  the 
pattern  followed  by  NOAA  is  a  preferable  alternative  to  one  which  requires  oper- 
ation by  different  nationalities  with  the  loss  of  all  national  control.  Furthermore, 
at  this  point  such  action  would  not  be  practicable  inasmuch  as  other  remote  sens- 
ing systems  are  being  developed  by  foreign  nations  and  one  of  the  problems  is 
how  to  make  all  systems  dovetail  technologically.  With  this  problem  the  United 
Nations  can  play  a  significant  role  in  coordination.  There  is  too  much  need  for 
remote  sensed  data  and  information  for  federal,  state  and  local  governments  for 
us  to  give  up  technology  which  we  have  successfully  developed.  Our  own  states 
need  developing.  Consider  the  "Land  Resource  Inventory  Demonstration  Pro- 
ject", a  joint  cooperative  effort  of  the  Pacific  Northwest  Regional  Commission, 
the  U.S.  Geological  Survey  and  NASA  where  Landsat  data  was  applied  to  re- 
source planning  and  management  decisions  in  Idaho,  Washington,  and  Oregon. 
Consider  also  the  Eastern  Regional  Remote  Sensing  Applications  Center  involving 
19  north-central  and  northeastern  states.  How  could  U.S.  state  and  regional  needs 
be  developed  unless  the  United  States  continues  its  own  system? 

The  main  problem  is  not  lack  of  equity  or  practice  of  discrimination  in  dis- 
seminating remote  sensed  data  and  information  in  view  of  the  fact  that  U.S. 
policy  and  practice  is  to  make  such  problem-solving  material  available  worldwide. 
A  problem  as  perceived  by  some  nations  in  the  United  Nations  is  that  they  do 
not  like  the  U.S.  policy  of  free  flow  of  information  and  ideas  and  wish  to  limit 
access  by  third  parties  to  information  collected  over  their  territories;  they  are 
calling  for  unequal  access  and  discrimination.  This  is  because  of  overemphasis 
on  fears  concerning  nonrenewable  resources  to  the  point  of  disregarding  all  other 
beneficial  uses  of  remotely  sensed  data,  and  while  this  is  an  understandable  pro- 
jection from  past  historical  episodes,  it  is  not  the  only  factor  in  decisionmaking. 
Many  nations  favor  U.S.  policy  on  remote  sensing  as  now  implemented,  a  system 
to  which  they  have  responded  by  constructing  many  ground  stations  at  their  own 
expense. 

Another  major  problem  is  that  although  the  United  States  has  a  policy  of 
l>roviding  remotely  sensed  data  through  the  1980"s,  there  is  a  question  about  the 
actual  hardware  being  planned  to  carry  out  this  policy.  It  requires  authorization 
and  appropriation  of  funds  for  spacecraft  which  need  a  long  lead  time  for  con- 
struction. 
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Question  4.  "Do  you  feel  there  is  a  need  for  better  coordination  of  the  activities 
Oil  the  various  U.N.  agencies  in  space  applications?  If  so,  how  could  better  co- 
ordination be  achieved?" 

Answer.  I  think  the  United  Nations  does  an  outstanding  job  in  space  applica- 
tions, especially  considering  the  limited  number  of  U.N.  professional  employees 
working  in  this  field.  The  staff  is  small,  highly  qualified  and  dedicated  to  their 
work  which  I  have  observed  by  attendance  at  U.N.  sessions  for  many  years. 

I  think  the  Committee  on  the  Peaceful  Uses  of  Outer  Space,  its  two  subcom- 
mittees and  the  Outer  Space  Affairs  Division  all  feel  the  need  for  improved  co- 
ordination of  space  activities  within  the  United  Nations  and  are  consciously 
working  toward  that  goal.  The  Committee  found  the  report  of  the  Secretary  Gen- 
eral useful  in  describing  the  space  activities  of  U.N.  organizatons  (A/AC.105/ 
223)  but  the  Scientific  and  Technical  Subcommittee  pointed  out  that  the  U.N. 
Administrative  Committee  on  Coordination  had  discontnued  the  ACC  Subcom- 
mittee on  Outer  Space  Activities.  The  Subcommittee's  position  is  that  there 
should  be  regular  annual  meetings  among  space  and  space-related  organizations, 
inter-agency  coordination  and  also  coordination  of  the  two  international  centers 
for  remote  sensing. 

The  Committee  on  the  Peaceful  Uses  of  Outer  Space  recognizes  that  better 
coordination  is  needed  between  the  Legal  Subcommittee  and  the  Scientific  and 
Technical  Subcommittee.  In  its  1979  report,  the  Committee  includes  Annex  III, 
a  working  paper  by  Australia,  Belgium,  Egypt,  France,  the  Federal  Republic  of 
Germany,  and  The  Netherlands  on  methods  of  work,  calling  attention  to  "the 
need  for  closer  coordination  of  the  work  of  the  Scientific  and  Technical  Subcom- 
mittee and  the  Legal  Subcommittee.  This  lack  of  contact  also  impairs  the  effec- 
tiveness of  the  work  of  the  full  Committee."  It  is  proposed  that  the  two  subcom- 
mittees meet  in  conjunction  on  a  trial  basis,  hold  joint  meetings,  and  have  over- 
lapping sessions  to  some  extent.  Each  subcommittee  would  consider  each  agenda 
item  without  a  general  debate  and  the  sessions  should  not  be  longer  than  three 
weeks  unless  "in  exceptional  circumstances."  This  proposal  lias  not  been  adopted. 
This  is  only  one  area  where  coordination  is  desired.  Trying  to  coordinate  agencies 
on  the  basis  of  their  use  of  information  derived  from  satellites  might  be  com- 
t  ared  to  coordinating  several  federal  agencies  according  to  their  use  of  the 
telephone. 

Now  that  the  U.N.  Conference  on  the  Exploration  and  Peaceful  Uses  of  Outer 
Si)ace  is  being  planned  for  1982.  there  is  even  more  reason  for  coordination  of 
similar  functions.  The  staff  needs  to  find  out  what  UN  space  activities  are  going 
on  and  what  kind  of  information  U.N.  agencies  need  for  better  performance.  If 
the  Secretariat  and  the  Outer  Space  Affairs  Division  are  adequately  staffed, 
better  coordination  should  be  attainable. 

But  the  problem  of  coordination  between  the  Scientific  and  Technical  Sub- 
committee and  the  Legal  Subcommittee  is  more  than  identifying  activities.  Inte- 
grated and  imaginative  thinking  is  required  to  interrelate  space  science  and  tech- 
nology with  legal  matters  so  that  laws  are  not  formulated  with  unnecessary 
restrictions  against  the  progress  of  space  technology.  At  the  same  time.  States 
need  to  observe  guiding  legal  principles  to  ensure  beneficial  results  and  avoid 
harmful  consequences.  The  most  effective  way  of  coordinating  law  and  science 
in  this  area  is  to  ensure  the  appointment  of  experts  to  the  Committee  and  Sub- 
committee sessions,  delegates  who  are  expert  in  policymaking  for  multidisci- 
plinary  space  activities.  Many  space  problems,  especially  those  of  remote  sensing 
of  the  earth  by  satellites,  comprise  many  factors,  not  only  science,  technology 
and  law,  but  also  economic,  cultural  and  political  considerations. 

Mr.  Flippo.  We're,  pleased  to  have  with  us  today  Cono^ressman  John 
Breanx,  who  is  chairman  of  the  Subcommittee  on  Fisheries  and  Wild- 
life Conservation  and  the  Environment.  He  has  a  lon^  history  of 
interest  in  the  subject  of  the  hearings  and  has  established  substan- 
tial expertise. 

John,  we're  delighted  to  have  vou.  Without  objection,  we  will  make 
your  full  statement  a  part  of  the  record  and  you  may  proceed  with 
your  statement. 

Mr.  Breaux.  Thank  you  very  much,  Mr.  Chairman.  You're  very 
generous  in  your  comments. 

[The  prepared  statement  of  Hon.  John  Breaux  follows:] 
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Prepared  Statement  of  Hon.  John  Breaux 

Mr.  Chairman,  I  am  grateful  for  the  opportunity  to  appear  before  your  Sub- 
committee to  testify  concerning  the  implications  for  the  United  States  of  the 
common  heritage  of  mankind,  a  concept  reflected  in  a  broad  array  of  evolving 
North-South  accords,  including  the  Moon  Treaty.  The  common  heritage  of 
mankind  has  become  a  key  component  of  the  Third  World  program  for  a  re- 
distribution of  global  wealth  from  the  North  to  the  South.  In  my  view,  the  reali- 
zation of  this  New  International  Economic  Order  through  the  extension  of  the 
common  heritage  concept  to  the  global  commons  and  the  celestial  bodies  beyond, 
carries  grave  implications  for  the  long-term  economic  security  of  the  United 
States  and  the  other  western  industrialized  countries.  This  concept,  which  the 
United  States  has  long  promoted  as  a  lofty  ideal,  has  become  a  threat  to  our 
fundamental  economic  interests. 

The  Third  World  correctly  recognizes  that,  through  the  foreseeable  future, 
key  elements  of  the  world  economy  will  include  natural  resources,  technology 
and  communications.  Seeking  control  of  the  international  economic  system, 
the  Third  World  has  asserted  that,  not  only  the  resources  of  the  celestial  bodies, 
but  also  deep  ocean  resources,  high  technology  and  the  electromagnetic  spec- 
trum, are  the  common  heritage  of  mankind  to  be  utilized  for  the  benefit  of 
developing  countries  and  subject  to  Third  World  control. 

The  natural  resources  of  every  nation  are  subject  to  its  permanent  sovereignty, 
meaning  its  almost  unconditional  control.  This  principle,  which  is  universally 
recognized,  assures  the  developing  countries  a  substantial  degree  of  power  in 
the  world  economy,  by  virtue  of  the  dependency  of  industrialized  countries  on 
such  commodities  as  hydrocarbons  and  hard  minerals.  The  Third  World  seeks 
to  extend  this  dependency  by  gaining  control  and  reaping  the  benefits  of  the 
resources  of  the  international  commons,  including  most  notably,  the  hard 
minerals  of  the  international  deep  seabed.  A  new  Law  of  the  Sea  treaty  is  being 
negotiated  to  implement  the  concept  that  deep  seated  resources  are  the  common 
heritage  of  mankind.  Reflecting  that  concept,  the  current  negotiating  texts 
provide  for  Third  World  control  of  deep  ocean  minerals,  including  manganese, 
without  which  steel  cannot  be  produced  after  terrestrial  supplies  are  exhausted 
in  thirty  years,  and  cobalt,  which  is  essential  to  the  production  of  high  tech- 
nology items  and  is  subject  to  interruptions  of  supply  from  foreign  land-based 
sources.  The  negotiating  texts  establish  Third  World  supremacy  in  the  decision- 
making process  of  the  envisioned  International  Seabed  Authority.  Industrial- 
ized countries  are  denied  the  assurance  of  access  to  deep  ocean  minerals  in 
the  short  term  and  face  the  prospect  of  the  imposition  by  the  Third  World  of 
an  absolute  and  permanent  termination  of  access  twenty-five  years  after  the 
treaty  enters  into  force.  In  the  name  of  the  common  heritage,  industrialized 
countries  would  be  required  to  provide  the  means  for  the  establishment  and 
operation  of  an  international  mining  "Enterprise."  The  Enterprise,  which 
would  operate  for  the  benefit  of  developing  countries,  would  be  guaranteed 
access  to  one-half  of  the  world's  mine-sites  and  would  compete  with  private 
companies  for  access  to  the  other  half.  Private  miners  would  be  required,  in 
accordance  with  principle  of  the  common  heritage,  to  provide  technology,  train- 
ing and  prospected  mine  sites  to  the  Enterprise  and  technology  and  heavy  fi- 
nancial contributions  tod  eveloping  countries.  Unfortunately,  the  United  States 
has  conceded  many  of  these  points. 

The  technology  transfer  issue  extends  far  beyond  the  Law  of  the  Sea  context. 
In  seeking  to  obtain  natural  resources  from  developing  countries,  the  western 
industrialized  world  offers  to  trade  technology.  Having  assured  themselves  of 
control  of  the  natural  wealth  within  their  national  boundaries  and  pursuing  a 
program  aimed  at  controlling  resources  of  the  international  commons,  the 
developing  countries  seek  to  achieve  control  of  the  conditions  under  which 
technology  may  be  transferred.  The  concept  at  work  is  that  technology  is  the 
"universal  heritage  of  mankind"  and  that,  consequently,  developing  countries 
have  a  right  to  the  technology  of  industrialized  countries  on  terms  that  "benefit 
all  mankind."  The  regime  supported  by  the  Third  World  is  calculated  to  provide 
maximum  benefit  to  developing  country  recipients  and  minimum  protection  to 
industrialized  country  suppliers.  The  international  accord  by  which  this  idea 
is  to  be  implemented  is  the  Code  of  Conduct  on  the  Transfer  of  Technology, 
currently  under  negotiation.  The  mandatory  transfer  of  technology  in  the  deep 
seabeds  context  is  regarded  as  a  precedent  for  the  establishment  of  more  general 
conditions  of  access  by  developed  countries  to  natural  resources. 
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In  the  area  of  international  communications,  the  Third  World  is  insisting  on 
the  control  of  international  freqency  allocations.  This,  too,  is  in  the  name  of  the 
common  heritage,  and  is  to  be  effected  through  the  World  Administrative  Radio 
Conference. 

Mr.  Chairman.  I  am  deeply  concerned  that  the  Moon  Treaty  could  contribute 
.substantially  to  the  further  erosion  of  the  position  of  the  United  States  and  the 
other  western  industrialized  countries.  I  am  reas.sured  neither  by  the  fact  that 
the  development  regime  for  celestial  bodies  will  be  negotiated  later,  nor  by  the 
argument  that,  in  the  meantime,  the  United  States  is  protected  by  its  unilateral 
statements  on  the  record,  which  have  apparently  been  uncontradicted  thusfar. 
I  would  like  to  point  out  that,  in  the  Law  of  the  Sea  context,  the  United  States 
in  the  mid-to-late  1960's  felt  comfortable  with  a  similar  situation,  but  subse- 
quently found  that  what  it  perceived  to  be  protections  were  not  protections  at 
all.  I  would  also  like  to  observe  that  the  Moon  Treaty  contains  ambiguities  of 
the  same  sort  that  led  to  serious  difficulties  for  the  United  States  with  respect 
to  tliG  cIg^p  SG9.bcd.. 

It  is  worth  reviewing  some  history.  In  1967,  Malta  proposed,  based  on  a 
notion  expressed  by  representatives  of  the  United  States,  that  the  international 
deep  seabed  and  its  resources  be  declared  the  common  heritage  of  mankind  and 
be  developed  for  the  benefit  of  all  mankind,  taking  particularly  into  account  the 
interests  and  needs  of  the  developing  countries.  In  the  years  that  followed,  the 
United  States  maintained,  at  first  without  opposition,  and  then  without  support 
outside  the  Western  Alliance,  that  the  common  heritage  would  have  legal  conse- 
quences only  by  virtue  of  a  \\idely  accepted  treaty  defining  the  concept  and  only 
with  respect  to  States  parties  to  that  agreement.  In  1969,  the  Third  World  voted 
through  the  U.N.  General  Assembly,  over  the  opposition  of  the  industrialized 
countries,  a  resolution  declaring  a  moratorium  on  deep  ocean  mining,  pending 
entry  into  force  of  the  envisioned  treaty.  The  trigger  was  erroneous  information 
that  mining  was  imminent. 

In  1970,  a  resolution,  to  which  no  U.N.  Member  objected,  declared  the  deep 
seabed  and  its  resources  to  be  the  common  heritage  and  set  out.  with  studied 
ambiguity,  the  principles  of  the  seabed  regime.  Subsequently,  the  entire  Third 
World  maintained,  with  Soviet  Bloc  supiwrt,  that  the  1970  resolution  consti- 
tuted customary  international  law  as  a  result  of  interpretations  by  the  majority 
of  I'.N.  Members  and  imposed  a  universally  binding  moratorium  on  ocean  min- 
ing. Contrary  interpretations  by  the  Ignited  States  and  other  western  indus- 
trialized countries  both  before  and  following  adoption  of  the  resolution  were 
no  protection  against  threats  by  the  Third  World  in  1978  and  this  year  that 
mining  in  advance  of  a  treaty  would  result  in  economic  retaliation,  a  breakdown 
of  the  Law  of  the  Sea  Conference  and  a  general  deterioration  of  North-South 
relations.  I  believe  that  these  threats  undermined  the  negotiating  position  of 
the  United  States  with  respect  to  the  future  treaty  regime.  Perhaps  the  no-treaty 
alternative  may  have  lost  attractiveness  to  our  negotiators,  notwithstanding 
the  forcefully  stated  U.S.  view  that  ocean  mining  is  a  freedom  of  the  high  seas 
which  may  be  exercised  subject  only  to  the  condition  that  it  not  unreasonably 
infringe  other  legitimate  high  seas  activities.  That  is  the  only  way  I  am  able 
to  explain  the  appalling  concessions  made  by  our  delectation  in  the  negotiations. 
The  parallels  between  the  1970  resolution  on  the  deep  sea  beds  and  the  1979 
draft  Moon  Treaty  are  startling.  For  the  record.  I  am  providing  a  list  of  some 
of  the  important  similarities  : 

Paragraph  1  of  the  1970  resolution  states,  "The  seabed  and  the  ocean  floor, 
and  the  subsoil  thereof,  beyond  the  limits  of  national  jurisdiction  ...  as  well 
as  the  resources  of  the  area,  are  the  common  heritage  of  mankind."  Article 
XI.  paragraph  1  of  the  Moon  Treaty  states  that  "The  moon  and  its  natural  re- 
sources are  the  common  heritage  of  mankind  which  finds  its  expression  in  the 
provisions  of  this  agreement  and  in  particular  in  paragraph  5  of  this  article." 
Paragraph  2  of  the  1970  resolution  states.  "The  area  shall  not  be  .subject 
to  appropriation  by  any  means  by  States  or  persons,  natural  or  juridical,  and 
no  State  shall  claim  or  exercise  sovereignty  or  sovereign  rights  over  any  part 
thereof".  The  Moon  Treaty.  Article  XI.  paragraph  2  states,  "The  moon  is  not 
subject  to  national  appropriation  liy  any  claim  of  sovereignty,  by  means  of  use 
or  occupation,  or  by  other  means."  Paragraph  3  of  that  Article  expands  upon 
that  concept,  as  does  paragraph  3  of  the  1970  re.solution.  The  juridical  character 
of  the  celestial  bodie.'i  and  the  deep  .seabed  and  their  re.sources  must  be  viewed 
as  functionally  identical,  based  on  the  resolution  and  draft  treaty. 
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Paragraph  9  of  the  1970  resolution  states  that,  "On  the  basis  of  the  principles 
of  this  Declaration,  an  international  regime  applied  to  the  area  and  its  resources 
and  including  appropriate  international  machinery  to  give  effect  to  its  provisions 
shall  be  established  l).v  an  international  treaty  of  universal  character,  generally 
agreed  upon.''  Article  XI,  paragraph  5  of  the  Moon  Treaty  provides,  "States 
parties  to  this  agreement  hereby  undertake  to  establish  an  international  regime, 
including  appropriate  procedures,  to  govern  the  exploitation  of  the  natural 
resources  of  the  moon  as  such  exploitation  is  about  to  become  feasible." 

Paragraphs  7  and  9  of  the  1970  resolution  closely  track  Article  XI,  paragraph  7 
of  the  Moon  Treaty.  Notably,  the  1970  resolution  and  the  1979  draft  treaty  both 
provide  that  the  future  regime  shall  have  as  one  of  its  main  purposes  an  equi- 
table sharing  by  all  States  of  the  benefits  derived  from  resource  development, 
and  that  the  interests  and  needs  of  developing  countries,  among  others,  shall  be 
given  special  consideration. 

Paragraph  4  of  the  1970  resolution  states,  with  particularly  worrisome  ambig- 
uity, "All  activities  regarding  the  exploration  and  exploitation  of  the  resources 
of  the  area  and  other  related  activities  shall  be  governed  by  the  international 
regime  to  be  established."  Similar  ambiguity  exists  in  Article  XI,  paragraph  8 
of  the  Moon  Treaty  wherein  it  is  stated  that,  "All  the  activities  with  respect  to 
the  natural  resources  of  the  moon  shall  be  carried  out  in  a  manner  compatible 
with  the  purposes  specified  in  paragraph  7  .  .  ."  which  refers  to  an  "international 
regime  to  be  established."  The  ambiguities  shared  by  these  provisions  are  such 
that  the  kind  of  moratorium  on  deep  seabed  exploitation  which  was  found  to  be 
derived  from  paragraph  4  of  the  1970  resolution  could  also  be  found  in  future  to  be 
derived  from  paragraph  8  of  Article  XI.  of  the  1979  draft  and  applied  to  the 
resources  of  the  celestial  bodies.  This  is  particularly  the  case  in  light  of  the  fact 
that  Article  XI.  paragraph  4  recognizes  the  right  only  to  "explore  and  use"  the 
moon  and  does  not  refer  to  a  right  to  exploit  the  moon,  pending  the  conclusion 
of  a  treaty  for  exploitation. 

If  tlie  Third  World  and  Soviet  Bloc  could  contend  that  universally  applicable 
customary  law,  establishing  a  binding  moratorium,  could  spring  from  a  General 
Assembly  resolution,  how  much  more  easily  could  they  argue  that  the  same  con- 
sequences derive  from  a  draft  treaty?  Such  a  position  taken  by  the  Third  World 
and  Soviet  Bloc  with  respect  to  development  of  outer  space  resources  could  have 
a  seriously  adverse  effect  on  our  negotiating  position  on  the  future  exploitation 
treaty.  Investment  uncertainties  would  result  and,  as  has  happened  with  respect 
to  ocean  mineral  development,  the  exploitation  of  outer  space  resources  would  be 
seriously  retarded. 

I  believe.  Mr.  Chairman,  that  the  long-term  economic  implications  for  the 
United  States  would  be  extremely  adverse,  if  the  United  States  were  to  repeat 
in  the  outer  space  context  the  mistakes  committed  with  regard  to  the  deep  seabed. 
I  strongly  believe  that  the  Third  World  position  on  the  common  heritage  is  not 
justifiable  and  should  be  clearly  rejected  by  the  United  States  in  every  forum. 
Only  on  the  bankrupt  theory  of  retributive  justice  as  applied  to  the  post-colonial 
era  could  one  hope  to  defend  the  Third  World  assault  on  the  Western  market 
economies  and  the  very  principles  upon  which  they  rely  for  their  security  and 
prosperity.  I  believe  that  for  the  United  States  to  accept  the  kind  of  situation 
presaged  by  the  draft  Moon  Treaty  is  to  invite  a  serious  erosion  of  our  inter- 
national community.  Like  the  Law  of  the  Sea  Treaty  and  the  Code  of  Conduct 
on  the  Transfer  of  Technology,  the  ;Moon  Treaty  must  be  clarified  to  protect  our 
interests  or  it  must  be  opposed. 

I  have  long  supported  the  common  heritage,  but  only  insofar  as  it  could  be 
interpreted  to  mean  that  all  sovereign  nations  have  the  right  to  enjoy  non- 
discriminatory access  to  the  resources  of  international  common  areas  on  a 
basis  that  allows  competing  international  economic  models  to  coexist.  Access 
to  common  resources  must  not  be  subject  to  the  political  program  of  any  eco- 
nomic bloc.  Voluntary  assistance  to  developing  countries  has  a  role  to  play 
in  facilitating  the  realization  of  their  reasonable  economic  aspirations.  However, 
coercive  measures  to  compell  the  transfer  of  financial  and  technological  wealth 
to  the  Third  World  are  unacceptable  on  any  theory. 

I  would  like  to  request  that  two  articles  which  I  have  written  relating  to 
the  subject  of  the  common  heritage  be  placed  in  the  record.  Thank  you. 
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STATEMENT  OF  HON.  JOHN  BREAUX,  CHAIRMAN,  SUBCOMMITTEE 
ON  FISHERIES  AND  WILDLIFE  CONSERVATION  AND  THE  ENVI- 
RONMENT 

Mr.  Breaux.  You  might  wonder  why  someone  who's  chairman  of 
a  fisheries  subcommittee  has  any  interest  in  appearing  before  your 
subcommittee,  but  hopefully  my  remarks  might  clarify  that. 

I  am  pleased  that  you  have  asked  me  to  testify  on  a  subject  that 
has  received  far  too  little  congressional  scrutiny — the  Third  World 
program  to  achieve  over  the  international  economic  system  largely 
through  such  long-term  agi^eements  as  the  Moon  Treaty  and  the  Law 
of  the  Sea  Treaty,  both  of  which  are  under  negotiation.  I  think  it  is 
very  important  that  I  share  with  this  committee  some  of  the  experi- 
ences that  I  have  had  with  the  Law  of  the  Sea  as  chairman  of  another 
subcommittee  in  Congress,  because  I  believe  you  will  face  similar 
experiences  with  the  Moon  Treaty.  In  my  view,  the  Moon  Treaty 
repeats  a  tremendous  number  of  errors  committed  by  our  negotiators 
with  respect  to  the  Law  of  the  Sea  Treaty. 

I  think  this  committee  has  a  unique  opportunity  to  learn  from 
history  and  to  take  that  knowledge  and  use  it  so  that  we  do  not 
further  compound  our  errors  as  the  Moon  Treaty  progresses  through 
the  United  Nations. 

The  implications  of  the  so-called  doctrine  of  the  common  heritage 
of  mankind,  which  appears  in  the  Law  of  the  Sea  Treaty  and  the 
Moon  Treaty,  are  of  great  concern.  They  may  threaten  the  fundamen- 
tal economic  security  of  the  Nation  in  the  long  term. 

The  Moon  Treaty  was  not  objected  to  by  the  United  States;  we  have 
not  yet  initialed  it,  as  I  understand  it;  but  we  have  allowed  it  to 
proceed  to  the  First  Committee  of  the  United  Nations,  from  the  Outer 
Space  Committee,  thereby  more  or  less  acquiescing  in  the  negotiated 
text.  I  think  that  is  an  absolute,  horrible  mistake. 

The  common  heritage  of  mankind  doctrine  has  become  a  major  com- 
ponent of  the  Third  World's  program  for  a  redistribution  of  global 
wealth  from  the  North  to  the  South.  In  my  view,  the  realization  of 
this  New  International  Economic  Order  through  the  extension  of  the 
common  heritage  concept  to  the  global  commons  and  the  celestial  bod- 
ies beyond  is  incompatible  with  the  national  interest.  The  concept, 
which  the  United  States  has  long  promoted  as  a  lofty  ideal,  has  been 
implemented  by  the  developing  countries  in  a  manner  that  undermines 
market  principles  of  economics  and  subverts  the  sanctity  of  industrial 
property.  The  common  heritage  extends  to  the  global  context,  the 
planned  economy  model,  a  model  which  has  proved  itself  to  be  highly 
undesirable  in  every  nation  in  which  it  has  appeared.  Competition  is 
stifled,  the  profit  incentive  denied  and  the  means  and  resources  of 
production  are  owned  by  all — ultimately  for  the  real  benefit  of  none. 

The  Third  World  correctly  realizes  that,  through  the  foreseeable 
future,  key  elements  of  the  world  economy  will  include  natural  re- 
sources, technology,  and  communications.  Seeking  control  of  the  inter- 
national economic  system,  the  Third  World  has  asserted  that,  not  only 
the  resources  of  the  celestial  bodies,  but  also  the  deep  ocean  resources, 
high  technology  and  the  electromagnetic  spectrum  are  the  common 
heritage  of  mankind,  to  be  utilized  for  the  benefit  of  all  mankind, 
which  is  to  say,  to  be  owned  collectively  and  used  primarily  for  the 
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benefit  of  developing  nations  and  subject  to  one-nation,  one-vote 
control. 

The  natural  resources  of  every  nation  are  subject  to  its  permanent 
sovereignty,  and  that's  something  that's  liistorically  correct,  meaning 
its  almost  unconditional  control.  This  principle,  which  is  universally 
recognized,  assures  the  developing  countries  a  substantial  degree  of 
power  in  the  world  economy  by  virtue  of  the  dependency  of  indus- 
trialized nations  on  such  commodities  as  hydrocarbons  and  hard  min- 
erals, and  the  Third  World  seeks  to  extend  this  dependency  by  gain- 
ing control  and  reaping  the  benefits  of  the  resources  of  the  interna- 
tional commons,  including  most  notably,  the  hard  minerals  of  the 
international  deep  seabed.  Reflecting  the  concept  that  deep  seabed 
resources  are  the  common  heritage  of  mankind,  the  current  Law  of 
the  Sea  negotiating  texts  provide  for  Third  World  control  of  deep 
ocean  minerals,  including  manganese,  without  which  steel  cannot  be 
produced  after  our  earth  supplies  are  exhausted  in  30  years,  and 
cobalt,  which  is  essential  to  the  production  of  high  technology  and  is 
subject  to  interruptions  of  supply  from  foreign  land-based  sources. 
Specifically,  the  negotiating  texts  in  the  Law  of  the  Sea  Treaty  estab- 
lish Third  World  supremacy  in  the  decisionmaking  process  of  an 
envisioned  International  Seabed  Authority.  Industrialized  countries 
like  the  LTnited  States  are  denied  the  assurance  of  access  to  deep  ocean 
minerals  in  the  short  term  and  face  the  prospect  of  the  imposition  by 
the  Third  World  of  an  absolute  and  permanent  termination  of  access 
25  years  after  the  treaty  enters  into  force. 

Under  the  slogan  of  common  heritage,  industrialized  nations  would 
be  required  to  provide  the  means  for  the  establishment  and  operation 
of  an  international  mining  "enterprise"  to  be  operated  by  developing 
countries  for  their  own  benefit.  A  similar  regime  could  be  apj^lied  to 
space  resource  exploitation,  because  both  the  Moon  Treaty  and  the 
deep  seabed  part  of  the  Law  of  the  Sea  Treaty  are  based  on  the  same 
principle— the  common  heritage  of  mankind. 

The  technology  transfer  issue  extends  far  beyond  the  law  of  the  sea 
context.  In  seeking  to  obtain  natural  resources  from  developing  coun- 
tries, the  Western  industrialized  world  offei-s  to  trade  technology. 
Having  assured  themselves  of  control  of  the  natural  wealth  within 
their  national  boundaries  and  pursuing  a  program  aimed  at  control- 
ling the  resources  of  the  international  commons,  the  developing  coun- 
tries seek  to  achieve  control  of  the  conditions  under  which  technology 
may  be  transferred.  The  conce]^t  at  work  is  that  technology  is  the 
"universal  heritage  of  mankind"  and  that,  consequently,  developing 
countries  have  a  right  to  the  technology  of  industrialized  countries 
on  terms  that  "benefit  all  mankind."  The  regime  supported  by  the 
Third  World  is  calculated  to  provide  the  maximum  benefit  to  develop- 
ing countrv  recipients  and  minimum  protection  to  the  industrialized 
country  which  is  supplying  it.  The  international  accord  by  which 
this  idea  is  to  be  implemented  is  the  Code  of  Conduct  on  the  Transfer 
of  Technology,  currently  under  negotiation. 

Mr.  Chairman,  I  am  really  deeply  concerned  that  the  Moon  Treaty 
could  contribute  substantially  to  the  further  erosion  of  the  position 
of  the  United  States  and  other  industrialized  Western  countries.  I  am 
reassured  neither  by  the  fact  that  the  development  regime  for  celes- 
tial bodies  will  be  negotiated  later,  nor  by  the  ar^rument  that,  in  the 
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meantime,  the  United  States  is  protected  by  its  unilateral  statements 
on  the  record,  which  have  apparently  Ix^en  uncontradicted  so  far. 

I  would  like  to  point  out  that,  in  the  Law  of  the  Sea  context,  the 
United  States  in  the  mid-to-late  1960's  felt  comfortable  with  a  similar 
situation,  but  subsequently  found  that  what  it  perceived  to  be  pro- 
tections were  not  protections  at  all.  I  would  like  to  also  observe  that 
the  Moon  Treaty  contains  ambiguities  of  the  same  sort  that  led  to  the 
serious  difficulties  for  the  United  States  with  respect  to  the  deep  seabed. 
I  will  skip  the  part  of  my  testimony,  Mr.  Chairman,  which  is  a 
historical  background  on  how  the  common  heritage  of  mankind 
doctrine  was  developed  with  regard  to  the  Law  of  the  Sea,  how  it 
started  off  just  like  it  is  starting  off  in  the  Moon  Treaty,  as  being 
a  rather  innocuous  phrase,  but  how  that  became  interpreted  to  mean 
what  we  originally  thought  it  meant,  and  what  we  said  it  meant 
and  no  one  contradicted  in  the  beginning.  But  now  the  Law  of  tihe 
Sea  common  heritage  doctrine  has  ended  up  meaning  in  the  treaty 
negotiating  tests  exactly  what  the  Third  World  nations  have  decided 
that  it  would  have  to  mean  because  of  their  majority  position  and 
their  support  by  the  Soviet  Union  and  others. 

I  would  point  out  that  on  page  7  of  my  statement  I  cite  a  number 
of  examples  where  the  language  in  the  key  Law  of  the  Sea  resolution 
which  provided  the  basis  for  the  deep  seabed  negotiating  texts  is 
almost  identical  to  the  language  in  the  Moon  Treaty.  There  is  very 
little  distinction  between  the  two,  except  that  one  is  dealing  Avith 
deep  seabed  and  the  other  is  dealing  with  the  Moon  and  other  celestial 
bodies. 

So,  I  think  I  can  find  a  very  similar  pattern  on  how  the  two  treaties 
are  being  developed,  and  I  find  vei^  little  relief  in  the  statements 
by  some  who  have  negotiated  this  treaty  that,  "Well,  this  means  in  fact, 
what  we  believe  it  means."  It  might  mean  now  what  we  think  it  means, 
but  after  a  couple  of  years  down  the  road  I  think  we'll  find  out  that 
it  means  what  the  Third  World  savs  it  means  and  that  the  lonsr-t^rm 
implications  are  very  much  adverse  to  the  interests  of  the  United 
States. 

I  have  long  supported  the  common  heritage,  but  only  insofar  as 
it  could  be  interpreted  to  mean  that  all  sovereign  nations  have  the 
right  to  enjoy  nondiscriminatory  access  to  the  resources  of  inter- 
national economic  models  to  coexist. 

What  that  simply  means  in  my  mind  is  that  when  we  talk  about  the 
common  heritage  we  mean  that  evervbody,  every  nation  of  the  world, 
all  peoples  of  the  world  have  the  right  to  go  out  to  explore,  have  the 
right  to  exploit,  under  an  equitable  set  of  rules  and  regulations,  these 
particular  areas.  That's  what  common  heritage,  I  think,  means.  But 
others  think  that  it  means  a  great  deal  more  than  that,  that  it  means 
some  kind  of  a  sharing  of  the  resources  of  the  world  on  a  basis  planned 
by  one  economic  group,  the  Third  World,  and  that  somehow  because 
they  do  not  have  the  technology  that  we  should  be  compelled  to  transfer 
it  to  them  on  their  terms,  as  the  price  of  access  to  common  resources. 

That  I  do  not  think  is  what  we  intend,  and  I  think  that  this  Congress, 
and  particularly  this  committee  because  of  your  areas  of  jurisdiction, 
have  a  unique  opportunity  not  to  make  the  mistake  that  some  of  us  have 
made  in  other  areas,  I  might  add  before  I  got  to  Congress.  Now  we  find 
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ourselves  in  a  totally  unacceptable  position  with  regard  to  the  oceans 
and  what  common  heritage  means  in  that  forum.  Don't  let  the  Science 
and  Technology  Committee  and  the  other  committees  in  the  other  body 
make  the  same  mistake  we  did. 

I  would  suggest  very  strongly  that  this  committee,  at  the  very  least, 
draft  a  letter  from  the  members  to  the  U.S.  negotiating  team  for  the 
Moon  Treaty  or  pass  a  resolution  and  state  very  clearly  that  while  we 
believe  in  the  common  heritage,  the  Moon  Treaty  in  its  present  form  is 
totally  unacceptable.  We  must  make  that  position  clear  now,  because 
5  years  from  now  we  won't  have  that  opportunity.  Five  years  from  now 
there  will  be  so  much  history  written  as  to  what  the  Third  World  means 
about  the  common  heritage  that  it  will  be  much  too  late. 

I  can't  think  of  anything  other  than  technology  right  now  that  we 
lead  the  rest  of  the  world  in  except  maybe  agriculture  and  agriculture 
is  a  product  of  technology.  We're  losing  our  lead  right  and  left.  The 
only  thing  that  we  have  much  superior  to  other  nations  now  is  tech- 
nology, and  if  we  agree  to  this  common  heritage  doctrine  in  the  Law  of 
the  Sea  Treaty  and  the  Moon  Treaty  now  we'll  end  up  giving  away  our 
technology,  and  get  nothing  in  return.  That's  a  bad  principle,  and  I  just 
wanted  to  make  this  committee  aware  of  it. 

I  thank  the  chairman. 

Mr.  Flippo.  John,  I  want  to  thank  you  for  taking  the  time  out  of  your 
very  busy  schedule  to  come  and  share  with  us  your  experience  in  this 
very  important  area.  I'm  sure  it  will  be  of  great  benefit  not  only  to  the 
members  of  this  committee,  but  to  the  Members  of  the  entire  House,  and 
we  will  be  looking  very  carefully  at  your  recommendations,  I'm  certain 
of  that. 

Mr.  Breaux.  Thank  you,  Mr.  Chairman. 

I  would  like  one  other  thing,  if  I  could,  in  addition  to  making  my 
statement  for  the  record.  I  have  written  two  articles  on  the  common 
heritage,  what  it  means  and  what  I  think  it  should  mean,  and  I  would 
like,  if  it  is  pennissible  and  within  the  constraints  of  the  committee 
budget,  to  have  them  included  in  the  record. 

Mr.  Flippo.  We  will  certainly  insert  those.  They're  well  written 
articles  and  they  will  make  a  great  contribution. 

Mr.  Breaux.  Thank  you  very  much. 

Mr.  Flippo.  Thank  you. 

[The  material  to  be  provided  is  as  follows :] 
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Technology  Transfer: 

A  Case  Study  of  the  Inequity 

of  the  New  International  Economic  Order 


Congressman  John  Breaux 

Chairman,  House  Subcommittee  on  Fisheries  and  Wildlife 
Conservation  and  the  Environment 


Transfer  of  technology  from  the  North  to  the  South  is  a 
key  component  of  the  New  International  Economic  Order 
(NIEO),  which  is  aimed  at  a  fundamental  redistribution  of 
global  wealth.  Tbird  World  efforts  to  implement  its  view  of 
the  nature  of  technology  and  the  proper  conditions  of  its 
transfer  provide  a  case  study  in  the  basic  inequity  of  the 
NIEO. 

It  is  obvious  that  the  fundamental  trade  in  the  North- 
South  economic  equation  is.  and  will  likely  remain,  that 
of  technology  for  natural  resources.  The  developing 
countries  insist  and  the  developed  countries  agree  that 
States  have  "permanent  sovereignty"  over  their  natural 
resources.  However,  the  Third  World  maintains  with  no 
less  conviction  that  the  technology  of  the  developed 
countries  is  the  "universal  heritage  of  mankind."  The 
inequity  reflected  in  the  developing  country  position  on 
technology  subverts  the  mutuality  of  interests  without 
which  future  global  economic  relations  between  the  now 
rich  and  the  now  poor  cannot  succeed.  Only  on  the 
bankrupt  theory  of  retributive  justice  as  applied  to  the 
post-colonial  era  could  one  hope  to  defend  the  dichoto- 
my of  the  Third  World  view  and  as  a  matter  of  general 
policy,  the  developed  countries  reject  it. 

The  concept  of  permanent  sovereignty  over  natural 
resources  is  confirmed  in  North-South  declarations  and 
universal  international  agreements,  the  notion  of  technol- 
ogy as  the  universal  heritage  of  mankind  is  being  pressed 
by  the  Third  World,  and  resisted  by  the  developed 
countries,  in  the  global  negotiations  on  a  Code  of 
Conduct  on  the  Transfer  of  Technology.  At  the  Third 
United  Nations  Conference  on  the  Law  of  the  Sea 
(UNCLOS  III),  however,  the  North  is  acquiescing  not  only 
in  the  extension  of  permanent  sovereignty  over  vast 
ocean  resources  within  200  miles  of  the  coasts,  but  also 
In  the  implementation  of  the  universal  heritage  of  man- 
kind by  the  mandatory  transfer  of  marine  mining  technol- 
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ogy  for  the  benefit  of  developing  countries.  The  inequity 
of  the  New  International  Economic  Order  is,  thus,  be- 
coming more  than  merely  a  matter  of  theoretical  concern. 

While  it  could  be  argued  that  the  principle  of  permanent 
sovereignty  over  natural  resources  derives  from  the 
sovereign  equality  of  States  and  the  corollaries  of  terri- 
torial integrity  and  political  independence  guaranteed  by 
the  U.N.  Charter,  it  is  equally  valid  to  regard  permanent 
sovereignty  over  natural  resources  as  an  aspect  of  human 
rights  reflected  in  the  International  Covenant  on  Eco- 
nomic, Social  and  Cultural  Rights  and  the  International 
Covenant  on  Civil  and  Political  Rights.  Those  Covenants 
provide  that; 

All  peoples  have  the  right  of  self-determination.  By  vir- 
tue of  that  right  they  may  freely  determine  their  polit- 
ical status  and  freely  pursue  their  economic,  social 
and  cultural  development.  .  ' 

All  peoples  may,  for  their  own  ends,  freely  dispose  of 
their  natural  wealth  and  resources  without  prejudice  to 
any  obligations  arising  out  of  international  economic 
cooperation,  based  upon  the  principle  of  mutual 
benefit,  and  international  law.  In  no  case  may  a  people 
be  deprived  of  its  own  means  of  subsistence. 

Resolution  1803  (XVII)  adopted  on  December  14. 1962  by 
the  U.N.  General  Assembly  contains  detailed  provisions 
relating  to  permanent  sovereignty  over  natural  resources. 
The  measure  was  adopted  with  37  votes  in  favor  (includ- 
ing that  of  the  United  Stales).  2  against  and  12  absten- 
tions. 

The  resolution  declares  that.  "The  right  of  peoples  and 
nations  to  permanent  sovereignty  over  their  natural 
wealth  and  resources  must  be  exercised  in  the  interest  of 
their  national  development  and  of  the  well-being  of  the 
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people  of  the  Slate  concerned."  It  is  stated  that.  "The  free 
and  beneficial  exercise  of  sovereignty  of  peoples  and 
nations  over  their  natural  resources  must  be  furthered  by 
the  mutual  respect  of  States  based  on  their  sovereign 
equality." 

It  is  declared,  further,  that  peoples  and  nations  shall 
freely  determine  the  authorization,  restriction,  or  prohibi- 
tion of  all  activities  of  exploration,  development,  and 
disposition  of  their  resources.  Nationalization,  expropria- 
tion, and  requisitioning  for  reasons  of  public  utility, 
security,  or  the  national  interest  are  recognized,  subject 
to  appropriate  compensation,  in  accordance  with  the 
rules  in  force  in  the  State  taking  the  measure  in  the 
exercise  of  its  sovereignty,  and  in  accordance  with 
international  law. 

Profits  from  transactions  involving  natural  resources 
"must  be  shared  in  the  proportions  freely  agreed  upon,  in 
.each  case,  between  the  investors  and  the  recipient  State, 
due  care  being  taken  to  ensure  that  there  is  no  impair- 
ment, for  any  reason,  of  that  State's  sovereignty  over  its 
natural  wealth  and  resources."  Economic  and  technical 
assistance  is  to  have  the  aim  of  furthering  independent 
national  development  and  to  be  based  upon  respect  for 
the  sovereignty  of  States  over  their  natural  resources. 

The  resolution  states  that  the  violation  of  the  rights  of 
peoples  and  nations  to  sovereignty  over  their  natural 
wealth  and  resources  is  contrary  to  the  spirit  and  princi- 
ples of  the  Charter  of  the  United  Nations  and  hinders  the 
development  of  international  cooperation  and  the  main- 
tenance of  peace.  States  are  obligated  to  resjject  that 
sovereignty  in  accordance  with  the  U.N.  Charter  and  the 
principles  set  forth  in  the  resolution. 

It  is,  therefore,  clear  that  the  concept  of  permanent 
sovereignty  over  natural  resources,  which  protects  the 
developing  country  side  of  the  North-South  economic 
equation,  is  enshrined  in  important  international  instru- 
ments. It  is.  indeed,  a  principle  which  the  developed 
countries  have  willingly  accepted. 

It  is,  however,  by  no  means  the  case  that  the  North,  for  its 
part,  has  been  adequately  protected.  On  the  contrary,  the 
South  has  made  major  efforts  to  attempt  to  assure  that 
the  protections  available  to  it  for  natural  resources  are 
not  extended  to  the  developed  countries  for  technology 
and  its  transfer.  In  the  Code  of  Conduct  negotiations,  the 
Tentative  Composite  Draft  Text  for  the  Code  reflects  a 
wide  divergence  between  the  developed  country  and 
developing  country  views  concerning  technology 
transfer. 

The  "Group  of  77"*  position  is  broadly  reflected  in  a 
provision  of  the  Preamble,  which  states  that,  "technology 
is  the  key  to  the  progress  of  mankind  and  ...  all  peoples 
have  the  right  to  benefit  from  . . .  technology,  in  order  to 
improve  their  standards  of  living."  The  Preamble  also 
reflects  the  Group  of  77  view  that  the  development  and 

'Ed.  Note:  Although  maintaining  its  original  rtmiencal  designa- 
tion, the  Group  now  numbers  about  120  developing  nations. 


transfer  of  technology  is  "a  decisive  step  .  .  .  towards  the 
establishment  of  a  new  international  economic  order." 
Furthermore,  the  Third  World  position  calls  attention  to 
"the  need  to  improve  the  flow  of  technological  informa- 
tion, and  in  particular  information  on  the  availability  of 
alternate  technologies,  and  on  the  selection  of  approp- 
riate technologies  suited  to  the  specific  needs  of  the 
developing  countries".  Developed  States  accept  these 
ideas,  but  reject  many  implementing  concepts  promoted 
by  the  Group  of  77. 

In  the  view  of  the  Group  of  77,  the  Code  of  Conduct 
should  be  legally  binding  and  should  effect  a  substantial 
curtailment  of  protections  of  proprietary  information  and 
of  restrictions  on  the  transfer  of  technology.  An  objective 
and  principle  of  the  Code,  they  believe,  should  be  "to 
eliminate  restrictive  practices  which  arise  out  of  or  affect 
the  transfer  of  technology".  Further,  the  developing 
countries  maintain  that  the  new  Code  should  "establish 
an  appropriate  set  of  guarantees  for  supplying  and 
acquiring  parties  to  transfer  of  technology  transactions 
taking  fully  into  account  the  weaker  position  of  acquiring 
parties  in  developing  countries".  The  developed  coun- 
tries oppose  these  positions. 

In  a  key  operative  provision  of  the  November  1 978  draft  of 
the  Code,  the  differences  of  view  between  the  developed 
and  developing  countries  are  particularly  well  illustrated. 
The  developing  countries  proposed  that  the  provision 
should  state  that,  in  exercising  their  right  to  adopt  laws 
and  policies  with  respect  to  the  transfer  of  technology, 
States  should  "ensure  an  equitable  balance  between  the 
needs  of  economic  and  social  development,  particularly 
of  the  developing  countries,  and  the  rights  granted  by 
industrial  property."  The  developed  States,  on  the  other 
hand,  felt  that  the  provision  should  read,  "ensure  effec- 
tive protection  of  industrial  property  rights  and  other 
rights  of  parties  involved  in  the  transfer  of  technology". 
How  an  "equijable  balance"  was  to  be  detei'mined  was 
the  problem;  it  was  clear  that  "effective  protection"  of 
rights  would  be  unlikely. 

At  the  latest  negotiations,  which  ended  in  Inarch  of  this 
year,  a  compromise  was  adopted,  as  follows: 

Each  country  when  adopting  legislation  on  the  protec- 
tion of  industrial  property  should  have  regard  to  its 
national  need  of  economic  and  social  development, 
and  should  ensure  an  effective  protection  of  industrial 
properly  rights  granted  under  its  national  l^w  and  other 
related  rights  recognized  by  its  national  law.  (Emphasis 
supplied). 
I  believe  that  this  compromise  merely  papers  over  the 
differences  of  view  on  the  fundamental  issue.  The  ambi- 
guity allows  each  side  to  claim  that  its  basic  position  is 
preserved. 

The  developing  and  developed  countries  agree  that  in 
exercising  the  right  to  adopt  laws  and  policies  respecting 
transfer  of  technology,  the  State  involved  should  have 
equitable  regard  to  the  legitimate  interests  of  the  supply- 
ing and  acquiring  parties.  The  two  sides  disagree,  howev- 
er, on  the  treatment  of  international  law,  which  is  of 
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paramount  interest  to  supplying  States.  The  developed 
countries  would  have  the  Code  provide  that  national  laws 
and  policies  must  be  in  accordance  with  international 
legal  obligations.  The  Third  World,  however,  holds 
that  the  Code  ought  to  provide  that  such  obligations 
should  merely  be  taken  into  consideration. 

The  Group  of  77  rejects  protections  of  confidentiality 
through  restrictions  on  sales,  representation,  or  manu- 
facturing agreements.  The  Group  opposes  restrictions  on 
research  and  development  where  necessary  to  protect 
the  composition  of  secret  ingredients.  The  "77"  cannot 
accept  restrictions  on  exports,  even  where  the  recipient 
country  may  not  protect  industrial  property  rights.  Nor 
will  the  Group  of  77  agree  to  certain  important  protec- 
tions for  trademarks.  The  Group  wants  a  lapse  on  the 
protection  of  all  secret  data  after  an  "adequate"  time  after 
its  provision  to  the  acquiring  party. 

.The  Group  of  77  rejects  restrictions  on  the  scope, 
volume,  capacity  of  production,  or  field  of  activity  and 
any  requirement  on  the  potential  technology  recipient  to 
use  trade  names.  On  the  other  hand,  the  developing 
countries  insist  upon  an  obligation  on  the  part  of  the 
technology  supplier  to  "be  responsive  to  the  economic 
and  social  development  objectives  of  the  .  .  .  acquiring 
party". 

As  far  as  the  prevailing  laws  are  concerned,  the  Group  of 
77  maintain  that  they  must  be  those  of  the  acquiring  State 
and  that  any  choice  of  laws  clause  is  invalid.  The 
developed  countries,  on  the  other  hand,  would  have  it 
specified  that  the  choice  of  laws  would  be  freely  negotiat- 
ed. 

According  to  the  Group  of  77,  the  parties  to  a  transfer  are 
to  negotiate  in  good  faith  to  agree  to  "fair  and  reasonable 
terms  and  conditions."  The  Group  maintains  that  the 
price  or  consideration  to  be  charged  must  "be  non- 
discriminatory and  no  less  favorable  than  the  considera- 
tion usually  required  by  the  supplying  party  or  other 
technology  suppliers  for  similar  technologies  under 
similar  circumstances."  The  developed  countries  of  the 
western  world,  on  the  other  hand,  would  prefer  that  the 
Code  provide  that  the  parties  should  negotiate  in  good 
(ailh  and  with  the  aim  of  reaching  an  agreement  "within  a 
reasonable  time  and  upon  fair  and  reasonable  commer- 
cial terms  and  condition."  In  the  Group  of  77  position, 
there  is  a  requirement  for  "fair  and  reasonable  terms  and 
conditions";  in  the  western  position,  "commercial"  terms 
and  conditions  are  called  for.  What  is  "fair  and  reasona- 
ble", without  a  link  to  commercial  reality,  can  and  would 
be  defined  in  terms  of  the  political  and  economic  devel- 
opment goals  of  the  acquiring  party. 

From  the  foregoing  it  is  clear  that  the  South  is  making  a 
serious  effort  to  implement  its  notion  that  it  has  a  right  to 
technology  developed  and  held  by  the  North  under 
conditions  which  are  heavily  weighted  in  favor  of  acquir- 
ing parties  in  developing  countries.  Having  secured  their 
virtually  absolute  control  over  their  natural  resources,  the 
less  developed  countries  are  carrying  out  a  major  assault 
on   the   protections  afforded   technology   held   by   the 
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developed  countries.  The  North  is  resisting  this  assault  in 
the  Code  of  Conduct  negotiations,  thereby  defending  the 
basic  viability  of  the  North-South  trade  of  technology  for 
natural  resources. 

At  the  Third  United  Nations  Conference  on  the  Law  of  the 
Sea  (UNCLOS  III),  the  developing  country  positions  of 
principle  on  natural  resources  and  technology  have  both 
made  considerable  headway,  in  each  case  with  support, 
however  reluctant  in  some  areas,  from  the  developingrA 
countries.  The  South  has  gained  acceptance  by  the  North 
of  200-mile  economic  zones  in  which  the  coastal  States 
(most  of  which,  though  not  the  largest  of  which,  are 
developing    countries)    have  sovereign   rights  over  all 
natural   resources.   The   North   has   also   accepted  the 
concept  that  the  mineral  resources  of  the  international 
deep  seabed  are  the  "common  heritage  of  mankind,"  to 
be  developed  primarily  for  the  benefit  of  the  Third  World. 
Those  minerals  include  manganese,  cobalt  and  nickel, 
each  of  which  is  vital  to  the  economies  of  the  industrial- 
ized   nations.    Without   manganese,  there   is   no   steel; 
without  nickel  and  cobalt,  high  quality  alloys  cannot  be 
produced.   Many  important  ocean  resources  otherwise 
available  to  be  freely  exploited  by  technologically  ad- 
vanced States  entirely  for  their  own  benefit  are  thus  to  be 
subject  to  a  new  treaty  regime  calculated  to  respond 
largely  to  the  interests  of  the  developing  countries. 

The  Third  World  has  also  obtained  agreement  from  the 
developed  countries  on  obligations  to  facilitate  the 
transfer  of  marine  technology  from  the  North  to  the 
South,  fvlore  importantly,  the  North  has  acquiesced  in 
mandatory  transfer  of  ocean  mining  technology  to  the 
Enterprise,  an  international  mining  operator  to  be  created 
by  the  new  Law  of  the  Sea  (LOS)  treaty,  to  develop  deep 
seabed  minerals  primarily  on  behalf  of  the  developing 
countries.  The  demand  for  mandatory  transfer  of  tech- 
nology derives,  of  course,  from  the  broader  program  of 
the  New  International  Economic  Order,  reflected  signifi- 
cantly in  the  Group  of  77  positions  in  the  Code  of 
Conduct  negotiations.  The  concession  by  the  developed 
countries  at  UNCLOS  111  is  inconsistent  with  their  general 
policy  which  denies  the  existence  of  a  developing  coun- 
try's right  to  developed  country  technology.  The  prece- 
dent which  is  thereby  established  in  the  ocean  mining 
negotiations  has  serious  implications  for  the  wider  talks 
on  the  Code  of  Conduct. 

At  UNCLOS  III,  the  Third  Committee  has  jurisdiction  over 
the  general  subject  of  transfer  of  marine  technology.  It 
has,  however,  approached  the  issue  in  a  casual  manner. 

Nevertheless,  the  provisions  in  the  Conference  negotiat- 
ing texts  deriving  from  the  talks  in  that  Committee 
probably  reflect  Conference  consensus. 

It  is  worth  noting  some  of  the  more  important  concepts  in 
these  texts.  "States  directly  or  through  appropriate 
international  organizations,  shall  cooperate  within  their 
capabilities  to  promote  actively  the  development  and 
transfer  of  marine  science  and  marine  technology  on  fair 
and  reasonable  terms  and  conditions."  Here,  as  in  the 
Group   of   77   alternative    provisions   tor  the   Code  of 
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Conduct  on  Transfer  ot  Technology,  fair  and  reasonable 
terms  and  conditions  are  specified,  without  reference  to 
commercial  realities.  The  text  also  provides  that,  "States 
shall  promote  the  development  of  marine  scientific  and 
technological  capacity  of  States  which  may  need  and 
request  technical  assistance  in  this  field,  particularly 
developing  States  .  .  .  with  a  view  to  accelerating  the 
social  and  economic  development  of  the  developing 
States."  Once  again,  an  obligation  is  placed  upon  techno- 
logically advanced  States  to  transfer  technology  for  the 
purpose  of  contributing  to  the  efforts  of  the  less  deve- 
loped countries  to  improve  their  economic  and  social 
standing  in  the  international  community. 

Nowhere  in  the  text  is  there  mention  of  an  obligation  on 
the  pari  of  recipient  States  to  protect  proprietary  informa- 
tion of  the  supplying  parties.  Typical  of  those  provisions 
which  relate  to  this  issue  is  one  which  states  that,  "States 
.  .  .  shall  have  proper  regard  for  all  legitimate  interests 
.including,  inter  alia,  the  rights  and  duties  of  holders, 
suppliers  and  recipients  of  marine  technology."  "Proper 
regard"  is  not  satisfactory  protection. 

It  Is  clear  from  these  provisions  and  from  the  more 
detailed  language  of  others  in  the  Third  Committee  text, 
that  the  developed  countries  of  the  West  fare  very  poorly 
under  the  envisaged  system.  Indeed,  it  is  not  only  the 
developing  countries  that  may  claim  a  right  to  the 
transfer  of  technology  from  developed  countries,  but  also 
technologically  less  developed,  although  by  no  means 
Third  World  countries,  of  the  East.  It  is  difficult  to  regard 
this  kind  o(  result  as  acceptable. 

Serious  negotiations  on  technology  transfer  have  oc- 
curred in  the  First  Committee,  which  deals  exclusively 
with  deep  seabed  mining.  Those  talks  have  resulted  in 
relatively  detailed  provisions  on  the  transfer  of  ocean 
mining  technology.  Third  World  success  in  promoting  its 
concept  of  technology  as  the  universal  human  heritage  is 
clearly  reflected  in  these  provisions. 

The  First  Committee  provisions  on  the  transfer  of  tech- 
nology reflect  the  standard,  "fair  and  reasonable  terms 
and  conditions"  in  the  main  articles  of  the  negotiating 
texts,  although  in  the  annexed  provisions  the  standard, 
"fair  and  reasonable  commercial  terms  and  conditions" 
appears.  One  may  still  ask,  however,  how  mandatory 
transfer  of  technology  can  be  reconciled  with  commer- 
cial terms  and  conditions.  I  am  persuaded  that  third  party 
arbitration,  for  which  the  texts  make  provision,  does  not 
solve  the  fundamental  problem.  It  is  also  worth  noting 
that  an  operator  who  gains  a  contract  from  the  Interna- 
tional Seabed  Authority  to  mine  the  deep  seabed  must 
transfer  his  technology  to  the  Enterprise  (the  operating 
arm  of  the  proposed  Authority),  if  the  Enterprise  is  unable 
to  obtain  "the  same  or  equally  efficient  and  useful 
technology  on  the  open  market  and  on  fair  and  reasona- 
ble terms  and  conditions  "  Here  again,  the  term,  "com- 
mercial," does  not  appear. 

It  is  not  the  case  that  the  obligation  of  the  contractor 
extends  only  to  the  Enterprise.  He  must,  in  addition, 
undertake  the  same  obligations  to  transfer  technology  for 
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the  benefit  of  a  developing  country  or  group  of  develop- 
ing countries  which  have  applied  for  a  contract  in  certain 
areas  of  the  deep  seabed.  It  is  worth  noting,  however,  that 
there  woufd  be  protection  against  third  parties  receiving 
the  technology  through  a  subsequent  transaction  with 
the  initial  recipients. 

It  is  further  provided  in  the  First  Committee  text  that  in 
the  event  the  Enterprise  is  unable  to  obtain  necessary 
technology  to  commence  the  processing  of  minerals  it 
recovers  from  the  deep  seabed,  parties  to  the  treaty 
whose  nationals  are  engaged  in  ocean  mining  and  other 
parties  having  access  to  such  technology,  must  "take 
effective  measures  to  ensure  that  such  technology  is 
made  available  to  the  Enterprise  on  fair  and  reasonable 
commercial  terms  and  conditions."  It  is  not  certain  how 
this  obligation  could  be  fulfilled,  although  it  does  imply 
possibly  substantial  expense  and  intervention  by  govern- 
ments in  the  marketplace.  It  is  worth  noting,  in  addition, 
that  this  obligation  applies  not  merely  to  sea-based 
processing,  but  also  to  land-based  processing  and  there- 
by goes  far  beyond  the  bounds  of  the  Law  of  the  Sea 
treaty  as  it  has  been  conceived  heretofore. 

For  the  purposes  of  mandatory  transfer,  technology  is 
defined  in  the  LOS  negotiating  text  as  "equipment  and 
technical  know-how,  including  manuals,  designs,  operat- 
ing instructions,  training  and  technical  advice  and  assist- 
ance necessary  to  assemble,  maintain  and  operate  a 
system  for  the  exploration  for  and  exploitation  of  the 
resources  of  the  Area  and  non-exclusive  legal  right  to  use 
these  items  for  that  purpose."  The  definition  is,  therefore, 
quite  comprehensive.  The  burden  which  is  placed  upon 
the  contractor  is  considerable.  There  is  little  doubt  that 
the  Third  World  is  not  prepared  to  be  satisfied  with 
merely  a  conceptual  victory  on  mandatory  transfer;  on 
the  contrary,  it  is  intent  upon  actually  receiving  the 
technology  and  making  effective  use  of  it. 

The  position  of  the  United  States  delegation  to  the  LOS 
Conference  in  accepting  mandatory  transfer  of  ocean 
mining  technology  to  the  Enterprise  has  been  predicated 
on  the  notions— all  of  them  erroneous,  in  my  view— that 
the  ocean  mining  regime  is  unique,  that  mandatory 
transfer  of  ocean  mining  technology  is,  therefore,  not  a 
precedent  for  future  international  arrangements,  that 
broader  interests  in  the  successful  conclusion  of  a  Law  of 
the  Sea  treaty  justify  this  concession,  and  that  mandatory 
transfer  can  be  implemented  in  a  commercially  viable 
manner.  , 

I  believe  that  it  is  self-evident,  however,  that  the  ocean 
mining  regime  can  be  unique  only  if  all  the  major  forces 
in  the  life  of  the  international  community  agree  to  regard 
it  so.  But  there  has  been  no  such  agreement.  Numerous 
statements  on  the  record  at  the  Law  of  the  Sea  Confer- 
ence by  the  developing  countries  reflect  their  strongly 
held  view  that  the  ocean  mining  regime  is  the  prototype 
(or  other  regimes  to  develop  common  resources  and 
otherwise  to  utilize  common  areas  and  that  the  economic 
components  of  that  regime  are  key  elements  at  the 
vanguard  of  the  New  International  Economic  Order.  In 
that  context,  the  mandatory  transfer  of  ocean  mining 
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technology  must  be  regarded  as  a  precedent  for  future 
arrangements  to  transfer  other  kinds  of  technology." 

In  response  to  the  argument  that  broader  interests  in 
achieving  a  new  Law  of  the  Sea  treaty  justify  acceptance 
of  mandatory  transfer  of  technology.  I  must  reply  that 
broader  interests  than  those  in  this  treaty  demand 
rejection  of  the  concept.  The  very  fabric  of  global 
economic  relations,  including  the  ability  of  the  industrial- 
ized countries  to  strike  the  fundamental  bargain  of 
technology  for  natural  resources,  is  being  challenged  in 
the  deep  seabed  negotiations.  The  stakes  are  far  loo 
large  to  permit  a  concession. 

Finally.  I  believe  that  mandatory  transfer  should  be 
regarded  as  a  forced  sale.  Cruel  experience  shows  that 
forced  sales  are  rarely  consummated  on  commercial 
terms  and  conditions.  But  even  if  mandatory  transfer  in 
the  ocean  mining  regime  could  be  devised  in  a  way  to 
prevent  such  a  result,  it  would  be  highly  undesirable, 
insofar  as  it  would  represent  a  very  poor  model  for  future 
international  arrangements. 

Of  course,  the  United  States  could  reject  the  deep  seabed 
bargain  ultimately,  either  by  refusal  to  sign  the  treaty  or 
by  refusal  to  ratify  it.  But  the  Third  World  has  sought  to 
foreclose  the  option.  The  developing  countries  {with  East 
Bloc  support)  maintain  that,  because  the  resources  of 
deep  seabed  are  the  common  heritage  of  mankind  to  be 
exploited  primarily  for  the  benefit  of  the  Third  World, 
ocean  mining  by  the  industrialized  States  outside  of  a 
new.  widely  acceptable  Law  of  the  Sea  treaty  reflecting 
that  principle  is  unlawful.  The  Third  World  and  Soviet 
Bloc  insist  that  the  common  heritage  of  mankind  is  a  rule 
of  customary  law  binding  on  all  States.  The  United  States 
accepts  the  common  heritage  as  a  political  concept 
reflected  in  a  1970  U.N.  General  Assembly  declaratory 


resolution  to  which  we  agreed,  but  holds  that  the  concept 
will  have  legal  consequences  only  when  a  new  Law  of  the 
Sea  treaty  enters  into  force.  We  maintain,  quite  correctly 
I  think,  that  ocean  mining  is  a  freedom  of  the  high  seas 
and  that  the  right  of  sovereign  States  to  develop  the  deep 
seabed  cannot  be  overturned  without  their  consent. 

A  new  Law  of  the  Sea  treaty  must,  in  my  view,  protect 
fundamental  United  States  interests,  among  which  a 
most  important  one  relates  to  maintenance  of  fundamen- 
tal equity  in  North-South  relations.  I  believe  that  the 
United  States  should  re)ect  any  treaty  which  is  destruc- 
tive of  that  interest.  A  treaty  which  compels  acceptance 
of  mandatory  transfer  of  technology  as  a  price  for  access 
to  raw  materials  fails  to  meet  the  test.  One  must  bear  in 
mind,  as  well,  that  acceptance  of  the  ocean  mining 
bargain  would  be  in  the  context  of  Third  World  denial  of 
the  ability  of  the  United  States  to  opt  out  at  future  time 
and  unilaterally  to  exploit  deep  ocean  resources.  There 
would  be  a  bargain,  but  wholly  on  the  terms  of  the 
developing  countries.  The  basic  inequity  of  the  New 
International  Economic  Order  would  be  manifested  and 
its  extension  to  other  areas  encouraged,  if  not  assured. 
The  Code  of  Conduct  negotiations,  among  others,  would 
be  adversely  affected  accordingly. 

The  United  States  should  insist  that  its  technology  is 
subject  to  its  permanent  sovereignty  and  that  fundamen- 
tal equity  demands  recognition  by  the  developing  coun- 
tries ot  that  principle.  For  the  United  States  to  do 
otherwise,  indeed,  for  it  to  accept  a  contrary  principle 
even  in  the  limited  context  of  UNCLOS  III.  is  to  invite  a 
serious  erosion  of  our  material,  legal  and  equitable 
position  in  the  international  community. 


"£d.  No(e.-  For  instance,  the  very  subject  of  this  special  issue— the 
U.N,  Conference  on  Science  and  Technology  lor  Development. 
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•  I.'   The  Calculus  of  Advice  and  Consent 

A.    Statement  of  the  Problem 

Out  of  the  complexities  of  the  deep  seabed  negotiations  at  the 
Third  United  Nations  Conference  on  the  Law  of  the  Sea  (Confer- 
ence),.' have  emerged,  with  striking  clarity,  the  issues  upon  which  a 
future  treaty  would  likely  stand  or  fall  in  the  U.S.  Senate.  Assured 
access  by  the  United  States  to  deep  seabed  resources,  institutional 
arrangements  consistent  with  fundamental  U.S.  political,  eco- 
nomic, and  strategic  interests,  and  economic  provisions  compatible 
with  free  market  precepts  are  likely  to  be  the  essential  conditions 
for  Senate  approval.  Other  aspects  of  the  treaty  might  provide  some 
benefits  to  navigational  and  environmental  interests;  however,  the 
deep  seabed  regime  will  be  the  decisive  factor  in  Senate  consider- 
ation of  the  treaty,  because  the  long-term  national  interest  requires 
assured  access  to  deep  seabed  minerals  and  because  institutional 
and  economic  aspects  of  the  deep  seabed  regime  would  create  signif- 
icant precedents  for  future  international  arrangements. 

•  Member  of  the  U.S.  House  of  Representatives  (Democrat  -  Louisiana). 

I.  The  Third  United  Nations  Conference  on  the  Law  of  the  Sea  was  convened  in  1973, 
pursuant  to  G.A.  Res.  2750.  25  U.N.  GAOR,  Supp.  (No.28)  25.  U.N.  Doc.  A/8028  (1971).  The 
Conference  followed  almost  six  years  of  discussions  in  the  Plenary  and  First  Committees  of 
the  U.N.  General  Assembly,  in  the  Ad  Hoc  Committee  to  Study  the  Peaceful  Uses  of  the  Sea- 
Bed  and  the  Ocean  Floor  Beyond  the  Limits  of  National  Jurisdiction  (established  by  G.A. 
Res.  2340,  22  U.N.  GAOR,  Supp.  (No.16)  14,  U.N.  Doc.  A/6716  (1967)),  and  in  the  Rtanding 
Committee  on  the  Peaceful  Uses  of  the  Sea-Bed  and  the  Ocean  Floor  Beyond  the  Limits  of 
National  Jurisdiction  (established  by  G.A.  Res.  2467,  23  U.N.  GAOR,  Supp.  (No.  18)  15,  U.N. 
Doc.  A/7218  (1968)).  The  two  committees  dealt  primarily  with  the  deep  seabed  issue.  See 
Report  of  the  Ad  Hoc  Committee  to  Study  the  Peaceful  Uses  of  the  Sea-Bed  and  the  Ocean 
Floor  Beyond  the  Limits  of  National  Jurisdiction,  23  U.N.  GAOR  (Agenda  Item  26).  U.N. 
Doc.  A/7230  (1968);  Reports  of  the  Committee  on  the  Peaceful  Uses  of  the  Sca-Bed  and  the 
Ocean  Floor  Beyond  the  Limitsof  National  Jurisdiction,  24  U.N.  GAOR,  Supp.  (No. 22),  U.N. 
Doc.  AA622  (1969);  25  U.N.  GAOR,  Supp.  (No.21),  U.N.  Doc.  A/8021  (1970);  26  U.N.  GAOR, 
Supp.  (No.21),  U.N.  Doc.  A/8421  (1971);  27  U.N.  GAOR.  Supp.  (No.21),  U.N.  Doc.  A/8721 
(1972);  28  U.N.  GAOR,  Supp.  (No.21).  U.N.  Doc.  A/9021  (1973).  The  Law  of  the  Sea  Confer- 
ence, however,  has  dealt  with  virtually  the  entire  range  of  oceans  issues.  See  generally  Official 
Records  of  the  Third  United  Nations  Conference  on  the  Law  of  the  Sea. 
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B.     The  Issue  of  Access 

The  minerals  found  in  the  deep  seabed  include  manganese,  co- 
balt, and  nickel:  commodities  essential  to  steel  production,  and 
consequently,  vital  to  the  national  economy  and  security.''  The 
United  States  lacks  significant  domestic  sources  of  supply  for  these 
minerals.'  In  the  cases  of  manganese  and  cobalt,  both  essential  to 
the  manufacture  of  high  quality  steel  alloys,  foreign  supply  sources 
are  undependable.*  Moreover,  it  appears  that  terrestrial  manganese 
may  be  exhausted  within  thirty  years. ^  Importation  of  nickel  is  more 
reliable,  but  is  so  extensive  as  to  have  a  significant  adverse  effect 
on  the  national  balance  of  payments.'  Assured  access  to  deep  seabed 
mineral  deposits  could  virtually  satisfy  the  U.S.  requirements  for 
manganese  and  cobalt  and  could  contribute  substantially  to  meet- 
ing the  nation's  demand  for  nickel.^  The  national  interest  in  that 
access  is,  therefore,  clear. 

Institutional  aspects  of  the  deep  seabed  regime,  which  is  currently 
under  negotiation,  have  a  direct  bearing  on  access.  Rights  to  develop 
deep  seabed  resources  would  be  granted  or  denied  by  the  Interna- 
tional Sea-Bed  Authority  (Authority)."  Because  its  power  probably 
would  entail  an  element  of  discretion,  the  decisionmaking  process 
in  the  Authority  would  be  highly  political.  Thus,  the  relative  influ- 
ence of  States  in  the  system  of  governance  could  be  critical  to  the 
issue  of  access  of  their  enterprises  to  deep  seabed  resources.  A  sys- 
tem of  governance  dominated  by  a  one-nation,  one-vote  Assembly, 

2.  See  Congressional  Research  Service,  94th  Cong.,  2d  Sess.,  Ocean  Manganese 
NoDiii.ES  48-53  (Comm.  Print  1976)  (hereinafter  cited  as  NodulesJ.  Significant  amounts  of 
copper  also  are  contained  in  manganese  nodules.  Although  copper  is  a  large  income  producer, 
copper  from  nodules  would  not  be  vital  to  national  security.  Id.  at  30. 

3.  H.R.  Rep.  No.  588,  Pr.  1.  95th  Cong.,  1st  Sess.  17-18  (1977)  [hereinafter  cited  as  House 
Report). 

4.  Nodui.es,  supra  note  2,  at  51-53. 

5.  S.  Rep.  No.  1125,  95th  Cong.,  2d  Sess.  33  (1978)  [hereinafter  cited  as  Senate  Report]. 

6.  Nonur.ES,  supra  note  2,  at  48-49. 

7.  Id.  at  47. 

8.  The  International  Sea-Bed  Authority  would  be  the  international  organization  through 
which  States  that  are  parties  to  the  Law  of  the  Sea  Treaty  would  administer  deep  seabed 
mining.  Informal  Composite  Negotiating  Text  art.  155(1),  8  Official  Records  of  the  Third 
United  Nations  Conference  on  the  Law  of  the  Sea,  U.N.  Doc.  A/CONF.62AVP.10  (1977) 
[hereinafter  cited  as  ICNT).  The  ICNT  is  an  informal  negotiating  text,  without  status  as 
an  agreed  draft  treaty.  Explanatory  Memorandum  by  the  President  of  the  Conference,  8 
Official  Records  of  the  Third  Conference  on  the  Law  of  the  Sea  65,  U.N.  Doc. 
A/CON F.62AVP.10/Add.l  (1977).  This  and  similar  Conference  documents  do  not  represent 
principles  of  existing  law.  See,  e.g.,  Fisheries  Jurisdiction  (United  Kingdom  v.  Iceland), 
1 1974 1  I.C.J.  3,  23-24;  Fisheries  Jurisdiction  (Federal  Republic  of  Germany  v.  Iceland), 
11974)  I.C.J.  175,  192. 
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as  contemplated  by  the  Third  World  and  reflected  in  the  Conference 
negotiating  texts,'  would  cast  serious  doubt  on  assured  access  by 
developed  States. 

The  Enterprise,  the  operating  arm  of  the  Authority,  would  com- 
pete against  private  and  State  companies  in  the  contemplated  dual 
or  parallel  system  and  thereby  could  affect  their  access  to  the  deep 
seabed.'"  Establishing  and  maintaining  a  competitive  balance 
therefore  appears  crucial,  but  the  Conference  negotiating  texts  fail 
to  achieve  it.  As  the  recipient  of  funding  and  technology  provided 
to  the  Authority  by  States  and  private  enterprises,  as  a  tax-exempt 
international  organization,  as  the  beneficiary  of  inevitable  institu- 
tional bias  in  the  Authority,  and  for  other  reasons,  the  Enterprise 
would  enjoy  a  privileged  competitive  position."  As  a  result,  access 
by  State  and  privat?  enterprises  to  deep  seabed  resources  could  be 
substantially  prejudiced,  and  perhaps  destroyed. 

The  economic  elements  of  the  deep  seabed  regime  would  be  of 
great  significance  to  the  issue  of  access.  As  reflected  in  the  negotiat- 
ing texts  and  the  dominant  trends  of  the  Conference,  the  more  im- 
portant economic  features  of  the  regime  include: 

(1)  Mandatory  transfer  of  technology  from  private  and 
State  holders  to  the  Enterprise,  and  perhaps,  to  develop- 
ing countries;'^ 

(2)  A  ceiling  on  seabed  minerals  production  to  protect 
land-based  minerals  producers;'^ 

(3)  Representation  by  the  Authority  of  deep  seabed  pro- 
,  duction  in  international  commodity  arrangements;'^ 


9.  The  Council  and  Assembly,  the  primary  components  of  the  system  of  governance,  are 
provided  for  in  ICNT,  supra  note  8,  arts.  156-161. 

10.  The  general  provisions  relating  to  the  Enterprise  are  contained  in  ICNT,  supra  note  8, 
art.  169  and  Annex  II. 

11.  ICNT.  supra  note  8,  arts.  144,  150,  151(8).  169(4).  173(3),  184.  Annex  II.  para.  4.  Annex 
III,  paras.  10,  11(c).  Following  the  1978  Geneva  Session  of  the  Conference,  alternative  negoti- 
ating texts  were  produced.  Revised  Suggested  Compromise  Formula  by  the  Chairman  of 
Negotiating  Group  1,  U.N.  Doc.  A/CONF.62/NG.l/10/Rev.l  (1978)  [hereinafter  cited  as 
Alternative  Texts),  reprinted  in  2  Stiftunc  Wissenschaft  und  PoLrriK,  FoRSCHUNr.siNSTrruT 
FUR  Internationale  Politik  und  Sicherhept,  Dokumente  der  DRmEN  SEEREorrsKONFERENz 
DER  Vereinten  Nationen  -  Genfer  Session  1978,  at  704  (1978).  The  Alternative  Texts  show 
progress  toward  consensus,  but  do  not  prejudice  the  particular  positions  of  any  delegation. 
These  provisions,  like  those  of  the  ICNT,  are  merely  a  basis  for  further  negotiations.  1  he 
Alternative  Texts  provisions  pertinent  to  the  issues  at  hand  are  arts.  144,  150,  and  Annex  II, 
para.  4. 

12.  ICNT,  supra  note  8,  arts.  144,  151(8),  Annex  III,  para.  4;  Alternative  Texts,  supra  note 
II,  arts.  144,  150,  Annex  II,  paras.  4.  5. 

13.  ICNT,  supra  note  8,  art.  150(1)(^)(B);  Alternative  Texts,  supra  note  11,  art.  1506i,v(2). 

14.  ICNT,  supra  note  8,  art.  150(1)(5)(A);  Alternative  Texts,  supra  note  11.  art.  l.'')06i,v(l). 
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(4)  Quotas  or  similar  measures  to  establish  limits  on  the 
number  of  mine  sites  which  may  be  held  by  each  State 
and  its  public  and  private  enterprises;" 

(5)  A  future  moratorium  on  ocean  mining  of  manganese 
nodules  by  State  and  private  enterprises,  pending  success- 
ful renegotiation  of  the  deep  seabed  regime;'" 

(6)  Revenue-sharing  with  the  Authority  by  private  and 
State  enterprises  for  the  direct  benefit  of  the  Enterprise 
and  developing  countries;'^ 

(7)  Immunity  of  the  Enterprise  from  national  taxation;"* 

(8)  State  funding  of  the  Enterprise  shortly  after  the  treaty 
becomes  effective; 

(9)  A  "banking  system"  through  which  State  and  private 
operators  would  be  required  to  provide  prospected  or  ex- 
plored mine  sites  to  the  Authority  for  the  direct  benefit  of 
the  Enterprise  or  developing  countries;'" 

(10)  A  moratorium  on  development  of  non-manganese 
nodule  minerals,  pending  ^establishment  of  an  agreed  re- 
gime for  them.^" 

A  treaty  containing  these  provisions  would  render  significant  access 
doubtful,  at  best.  The  prospects  for  Senate  approval  of  the  treaty 
are  reduced  accordingly. 

C.     The  Issue  of  Precedents 

The  precedential  impacts  of  the  deep  seabed  regime  have  pro- 
found implications  for  the  economic,  political,  and  strategic  inter- 


15.  ICNT,  supra  note  8,  Annex  H,  para.  5(1). 

16.  ICNT,  supra  note  8,  art.  153(6);  Alternative  Texts,  supra  note  11,  art.  153(6). 

17.  ICNT,  supra  note  8,  arU.  169(4),  173,  Annex  II,  para.  7,  Annex  III,  para.  10;  Alternative 
Texts,  supra  note  11,  paras.  140,  150,  172,  Annex  II,  para.  7,  Annex  III,  para.  10.  Annex  11, 
para.  7  was  renegotiated  in  the  1978  New  York  Session  and  that  text  provides  a  detailed 
framework  for  revenue  sharing  and  specifies  the  amounts  of  the  contributions.  U.S.  Dep'l  of 
State.  Office  of  the  Law  of  the  Sea  Negotiations,  U.S.  Delegation  Report,  Ilesumed  Seventh 
Ses.'^ion  of  the  Third  United  Nations  Conference  on  the  Law  of  the  Sea,  New  York,  Aug.  21- 
Sept.  15,  1978,  at  12,  13  (1978)  (copy  on  file  at  the  Center  for  Oceans  Law  and  Policy, 
Charlottesville,  Virginia)  (hereinafter  cited  as  1978  Report,  Pt.  2J. 

18.  ICNT,  supra  note  8,  art.  184,  Annex  III,  para.  11(e). 

19.  Id.  Annex  II,  para.  4(j)(i);  see  also  Oceanography  Miscellaneous— Ft.  2:  Hearings  on 
the  Imw  of  the  Sea  Conference  Briefings  Before  the  Subcomm.  on  Oceanography  of  the  House 
Comm.  on  Merchant  Marine  and  Fisheries.  95th  Cong.,  Ist  &  2d  Sess.  88  (1977-1978) 
(hereinafter  cited  as  1977-78  Hearings]  (answers  to  questions  of  Mr.  Breaux  by  Elliot  L. 
Richardson). 

20.  ICNT,  Bupra  note  8,  art.  150(1)(^)(C);  Alternative  Texts,  supra  note  11,  art.  1606is(3). 
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ests  of  the  developed  States.^'  The  international  deep  seabed  is  an 
area  of  common  space  and  common  use,  as  are  the  waters  of  the  high 
seas,  international  airspace,  air  waves,  outerspace,  and  Antarctica. 
Each  of  these  common  areas  is  vital.  The  position  of  the  developed 
countries  on  the  access  issue  is  based  on  theories  of  international 
equity  and  political  expediency,  while  the  posture  of  the  developing 
States  is  grounded  on  the  concept  of  a  fundamental  redistribution 
of  global  wealth."  The  theory  that  prevails  in  the  debate  over  access 
to  the  deep  seabed  will  greatly  influence  the  resolution  of  the  issue 
of  access  to  other  global  common  areas.  This  is  a  reality  which  is 
dictated  by  the  aspirations  and  ideology  of  the  Third  World  and  by 
the  willingness  of  the  developed  world  to  entertain  and  encourage 
them.  The  econornic,  political,  and  strategic  implications  for  the 
developed  world  of  the  precedential  effects  of  system  of  deep  sea- 
bed access  on  other  common  areas  are,  therefore,  profound.  The 
very  existence  of  an  international  seabed  mining  Enterprise  would 
serve  as  the  model  for  the  future  development  of  other  common 
resources,"- significantly  affecting  State  and  private  mining  opera- 
tions. If  the  Enterprise  also  enjoyed  a  privileged  competitive  posi- 
tion, as  the  present  Conference  texts  indicate,  the  implications 
would  be  quite  serious. 

The  general  theories  applicable  to  the  treatment  of  common  areas 
also  are  relevant  to  matters  with  a  more  direct  and  pervasive  eflect 
on  the  distribution  of  global  wealth.  International  commodity  ar- 
rangements (ICA's)^^  and  international  financial  development  and 
monetary  agreements  would  be  affected  by  the  institutional  charac- 
ter of  the  deep  seabed  regime."  As  pointed  out,  the  system  of  gover- 
nance of  the  Authority  would  establish  the  relative  influence  of 
member  States  in  decisionmaking  concerning  the  acquisition  and 
distribution  of  deep  seabed  wealth.  The  Common  Fund  negotia- 
tions, future  ICA's,  and  the  structures  of  the  World  Bank  and  the 
International  Monetary  Fund  necessarily  would  be  affected'*  if,  as 
the  Third  World  demands  and  the  Conference  negotiating  texts 
indicate,  the  system  of  governance  were  controlled  by  a  numerical 
majority  of  States,  and  not  by  a  device  reflective  of  the  realities  of 

21.  See  1977-78  Hearings,  supra  note  19,  at  109,  124,  131-50. 

22.  Id.  at  71,  72,  109.  132. 

23.  Id.  at  134. 

24.  ICA's  are  multilateral  treaties  affecting  quantities  and  prices  of  commodities  moving 
in  international  trade.  See  generally  A.  Law,  International  CoMMODrrv  Agreements  (1976). 
,  25.  1977-78  Hearings,  supra  note  19,  at  132. 

26.  Id. 
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global  producer-consumer,  importer-exporter  relationships.  The 
developing  countries  increasingly  are  pressing  for  decisive  control  of 
international  agreements  in  the  name  of  the  New  International  Eco- 
nomic Order." 

Institutional  precedents  in  the  ocean  mining  regime  therefore 
could  severely  prejudice  the  ability  of  the  United  States  to  prqtect 
its  interests  as  a  major  producer,  consumer,  importer,  exporter,  and 
participant  in  financial  development,  monetary,  and  resource  agree- 
ments. Free  market  principles  adhered  to  by  the  United  States 
would  suffer  if  global  financial  development,  monetary,  and  re- 
source arrangments  turned  toward  Third  World  control  and  toward 
international  enterprises,  which  might  enjoy  advantages  over  State 
and  private  operations. 

Additionally,  the  proposed  economic  provisions  for  the  deep 
seabed  regime  reflect  the  demands  of  the  Third  World  which  are 
based  upon  their  conception  of  the  New  International  Economic 
Order  and  establish  models  for  future  international  agreements." 
Each  provision  departs,  sometimes  radically,  from  established  U.S. 
policy."  Thus,  for  example  precedents  in  the  deep  seabed  mining 
regime  could  affect  the  ability  of  U.S.  citizens  to  export  their  tech- 
nology to  developing  countries  on  freely  negotiated  commercial 
terms  and  conditions,  and  could  set  the  stage  for  direct  export  con- 
trols on  U.S.  commodities.  It  is  difficult,  if  not  impossible,  to  recon- 
cile the  creation  of  such  precedents  with  fundamental  U.S.  political, 
economic,  and  strategic  interests  and  free  market  principles.  It  is 
doubtful  that  the  Senate  would  agree  to  a  treaty  which  would  have 
such  consequences. 

II.    Analysis  of  the  Deep  Seabed  Regime 
A.     Transfer  of  Technology 

Technology  transfer  has  been  a  subject  of  intense  negotiation  at 
the  Law  of  the  Sea  Conference.  In  1976  Secretary  of  State  Kissinger 
conceded  in  principle  the  transfer  of  technology  to  the  Enterprise  in 
exchange  for  a  system  of  assured  access  to  deep  seabed  resources.-'" 


27.  Id.  Additionally,  the  Third  World  has  been  pressing  for  increased  control  over  global 
radio  frequency  allocation  and  international  dissemination  of  news.  Walsh,  Encounters  with 
the  Third  World  Seen  in  Allocating  Frequencies.  201  Science  513  (1978). 

28.  1977-78  Hearings,  supra  note  19,  at  134. 

29.  Id.  at  112-14. 

30.  Remarks  by  Secretary  of  State  Henry  A.  Kissinger  after  meeting  Ambassador  Hamilton 
Shirley  Amerasinghe,  President  of  the  Fifth  Session  of  the  Third  U.N.  Conference  on  the  Law 
of  the  Sea,  nt  the  United  Nations,  New  York,  New  York  (Sept.  1,  197f)). 
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Secretary  Kissinger  did  not  describe  the  conditions  under  which  this 
transfer  would  take  place,  allowing  the  Third  World  countries  to 
seize  the  initiative  in  implementing  his  concession. 

The  South  demands  the  transfer  of  technology  to  the  Enterprise 
and  developing  countries  as  a  mandatory  condition  to  State  and 
private  access  to  deep  seabed  minerals.  The  Third  World  believes 
that  such  mandatory  technology  transfer  is  essential  to  the  partici- 
pation of  developing  countries  in  ocean  mining  and  to  a  functioning 
Enterprise.''  In  addition,  mandatory  technology  transfer  in  the  deep 
seabed  regime  represents  an  important  element  in  the  Third 
World's  broader  program  for  overall  economic  development." 

The  North  maintains  that  seabed  mining  technology  would  be 
available  to  the  Enterprise  and  developing  countries  through  nor- 
mal operation  of  the  international  market  place. ^^  Nevertheless,  the 
United  States  delegation,  while  believing  that  the  Third  World  ap- 
prehensions are  genuine  although  baseless,  has,  subject  to  Cabinet 
level  review,  conceded  mandatory  transfer  "on  fair  and  reasonable 
commercial  terms  and  conditions"  to  the  Enterprise,  but  not  to 
developing  countries.'^  Spokesmen  for  the  delegation  minimize  the 
adverse  commercial  consequences,  the  detrimental  effect  on  tech- 
nology development,  and  the  negative  precedential  nature  of  man- 
datory transfer.  They  argue  that  (1)  the  mandatory  transactions  can 
be  commercially  fair  and  reasonable;  (2)  technological  innovation 
can  be  protected;  and  (3)  the  deep  seabed  regime  represents  a 
unique  situation  lacking  significant  precedential  effects. ■'•' 

The  South's  fear  that  seabed  mining  technology  might  not  be 
available  to  the  Enterprise  or  to  developing  countries  under  normal 
market  conditions  is  unfounded.  States  that  are  parties  to  the  treaty 
would  provide  the  funding  to  the  Authority  for  the  purchase  of 
seabed  mining  technology.  Furthermore,  because  State  and  private 


31.  U.S.  Dep't  of  State,  Office  of  the  Law  of  the  Sea  Negotiations.  U.S.  Delegation  He|M)rl, 
Seventh  Session  of  the  Third  United  Nations  Conference  on  the  Law  of  the  Sea,  Geneva,  Mar. 
20-May  19,  1978,  at  12  (1978)  (copy  on  file  at  the  Center  for  Oceans  Law  and  Policy,  Char- 
lottesville, Virginia)  [hereinafter  cited  as  1978  Report,  Pt.  Ij. 

32.  See  United  Nations  Conference  on  Trade  and  Development,  Report  of  the  Intergovern- 
mental Group  of  Experts  on  an  International  Code  of  Conduct  on  Transfer  of  Technology  on 
it«  Fifth  Session,  Annex  I,  U.N.  Doc.  TD/AC.1/15  (1978)  [hereinafter  cited  as  CodeJ. 

33.  1977-78  Hearings,  supra  note  19,  at  60,  126. 

34.  Id.  at  57,  60-62,  125. ' 

35.  Id.  at  61,  88,  89,  124;  see  also  Law  of  the  Sea:  Hearings  on  Review  of  the  Seventh 
Session  of  the  United  Nations  La^w  of  the  Sea  Conference  Before  the  Subcomm.  on  Armn 
Control,  Oceans  and  International  Environment  of  the  Senate  Comm.  on  Foreign  fictativns, 
95th  Cong.,  2d  Sess.  70  (1978)  [hereinafter  cited  as  1978  Hearings\  (State  Department 
answers  to  additional  questions  submitted  by  Senator  Percy). 

53-451    0-80-11 
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enterprises  seeking  licenses  would  provide  the  Authority  with  its 
choice,  for  the  Enterprise  or  for  developing  countries,  between  two 
equally  attractive  mine  sites  and  because  most  ocean  mining  tech- 
nology is  site-specific,  mining  companies  would  sell  their  techology 
to  the  Authority  or  developing  countries  to  maximize  profit.'" 

One  cannot  accept,  therefore,  the  Third  World  view  that  manda- 
tory transfer  is  a  practical  necessity.  One  must  accept,  however,  the 
reality  that  a  forced  sale  rarely  is  based  on  commercial  terms  and 
conditions;  free  negotiation  is  essential.  The  U.S.  delegation's  argu- 
ment that  mandatory  transfer  can  be  on  fair  and  reasonable  com- 
mercial terms  and  conditions  is,  therefore,  contradictory. 

The  delegation's  contention  that  technological  innovation  can  be 
protected  is  clearly  erroneous.  The  adverse"  commercial  conse- 
quences inherent  in  mandatory  transfer  would  necessarily  discour- 
age technological  development.  Implementation  of  mandatory 
transfer,  therefore,  would  undermine  a  major  U.S.  interest  in  pro- 
moting and  protecting  technological  development." 

Finally,  mandatory  transfer  of  technology  would  have  significant 
precedential  effects.  The  deep  seabed  regime  will  be  a  unique  situa- 
tion only  if  both  the  North  and  the  South  accept  it  as  such.  The 
Third  World,  however,  asserts  that  mandatory  transfer  of  deep 
seabed  technology  is  only  one  aspect  of  the  developing  countries' 
right  to  advanced  technology.  In  the  negotiations  to  conclude  an 
international  Code  of  Conduct  on  Transfer  of  Technology,  the 
Group  of  77"  asserts  that  "technology  is  a  part  of  universal  human 
heritage  and  that  all  countries  have  the  right  to  access  to  technol- 
ogy, in  order  to  improve  the  standard  of  living  of  their  peoples 
.  .  .  .""  The  Group  of  77  regards  technology  transfer  as  an 
"effective  instrument  for  the  establishment  of  a  New  International 
Economic  Order.""  They  maintain  that  "an  international  legally 
binding  instrument  is  the  only  form  capable  of  effectively  regulating 
the  transfer  of  technology."^'  The  U.S.  delegation  to  the  Code  of 
Conduct  negotiations  rejects  these  Third  World  positions,  recogniz- 


36.  Sec  ICN T,  supra  note  8,  Annex  III,  para.  50);  House  Report,  supra  note  3,  at  20. 

37.  1977-78  Hearings,  supra  note  19,  at  113,  134. 

38.  The  "Group  of  77"  is  a  coalition  of  over  100  developing  countries  which  have  banded 
together  to  pursue  their  common  interests  within  the  U.N.  system.  Adede,  The  System  for 
Exploitation  of  the  "Common  Heritage  of  Mankind"  at  the  Caracas  Conference,  69  Am.  J. 
Int'l  L.  31.  37  n.l3  (1975);  see  also  Nyhart,  The  Interplay  of  Law  and  Technology  in  Deep 
Seabed  Mining  Issues,  15  Va.  J.  Int'l  L.  827,  833-36  (1975). 

39.  Code,  supra  note  32,  preamble,  art.  2. 

40.  Id.  preamble,  art.  4. 

41.  Id.  preamble,  art.  13. 
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ing  that  capitulation  to  the  Group  of  77  would  have  negative  eliects 
on  both  the  international  sale  and  the  domestic  development  ol" 
technology.  '= 

The  problem  of  technology  transfer  is  aggravated  by  Third  World 
resistance  to  effective  protection  of  proprietary  rights.  This  resist- 
ance exists  both  at  the  Conference  and  in  the  Code  of  Conduct 
negotiations."  Justifying  mandatory  transfer  of  seabed  inining  tech- 
nology on  the  theory  that  the  seabed  regime  is  unique  not  only 
ignores  reality,  but  also  erodes  the  general  U.S.  policy  on  technology 
transfer  by  creating  an  exception  which  conforms  with  the  position 
of  the  Group  of  77.  Clearly  the  seabed  regime  is  not  unique  insofar 
as  the  transfer  of  technology  is  concerned.  The  Third  World  demand 
at  the  Law  of  the  Sea  Conference  is  directed  toward  a  wider  goal  and 
a  concession  by  the  North  in  those  negotiations  is  a  precedent  for 
future  arrangements  concerning  the  developing  countries'  rights  to 
advanced  technology.  Acceptance  of  the  Third  World  position  could 
be  exceedingly  costly  for  the  United  States,"  a  nation  which  relies 
on  the  development  and  sale  of  technology  for  a  substantial  portion 
of  its  foreign  earnings  and  its  gross  national  product.  Also,  the  de- 
gree of  centralization  and  artificial  control  in  the  Authority  as  pres- 
ently structured  in  the  negotiating  texts  would  seriously  damage  the 
U.S.  interest  in  promoting  free  market  principles.*^  Finally,  in  terms 
of  the  kind  of  global  interrelationships  the  United  States  should 
seek  to  foster,  the  acceptance  of  the  concept  of  developing  countries' 
rights  to  technology  without  corresponding  developing  countries' 
duties  to  protect  proprietary  information  would  be  counterproduc- 
tive. The  model  for  international  relations  should  be  cooperation, 
but  on  the  basis  of  acceptance  of  mutual  rights  and  duties  among 
developed  and  developing  countries. 

Considering  all  these  factors,  mandatory  transfer  of  technology 
would  be  a  serious  deterrent  to  U.S.  Senate  approval  of  the  treaty. 
Whether  the  provision  by  itself  would  be  a  sufficient  condition  for 
disapproval  is  unclear;  however,  in  combination  with  other  prob- 
lems, mandatory  transfer  probably  would  be  enough  to  tilt  the 
scales  against  the  treaty. 


■    42.  Code,  supra  note  32,  at  7  nn.f  &  g;  see  also  1977-78  Hearings,  supra  note  19.  at  113. 

43.  The  development  and  sale  of  seabed  mining  technolog>-  alone  accounts  for  many  mil- 
lions of  dollars.  See  J.  Nyhart,  Cost  Model  of  Deep  Ocean  Mining  and  Associated  Regulatory 
Issues  (Massachusetts  Institute  of  Technology  Sea  Grant  Report  78-4,  Mar.  1978). 

44.  1977-78  Hearings,  supra  note  19,  at  134. 
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B.     Production  Ceiling 

Land-based  producers  of  the  minerals  that  will  be  exploited  in  the 
deep  seabed  insist  that  ocean  mining  production  must  be  limited. 
These  producer-States  fear  that  absent  a  seabed  production  limit, 
ocean  mining  will  adversely  affect  their  economies.  The  ceiling  issue 
cuts  across  North-South  alignments:  the  North  is  divided  on  the 
issue  while  the  South  remains  united,^''  Canada,  a  major  nickel 
producer,  is  a  proponent  of  production  controls.  Its  insistence  on 
seabed  production  limitations  overshadows  even  the  efforts  of  devel- 
oping country  cobalt,  nickel,  and  copper  producers,  with  the  sup- 
port of  the  full  Group  of  77,  to  achieve  the  same  end. 

Until  recently  the  United  States  has  strongly  opposed  seabed 
mining  production  controls,  both  in  principle  and  in  fact.  The 
United  States  has  preferred  adjustment  assistance  and  compensa- 
tion for  substantial  loss  of  earnings  by  land-based  producers  result- 
ing from  deep  seabed  production.'"'  Nevertheless,  in  1976,  the  United 
States  conceded  the  principle  of  seabed  production  controls.^'  As  a 
practical  matter,  however,  those  controls  were  to  be  designed  to 
have  minimal  impact  on  foreseeable  seabed  production:  they  would 
be  linked  to  growth  in  the  nickel  market,  yet  a  six  percent  minimum 
growth  would  be  imputed.*"  The  United  States  justified  the  conces- 
sion as  a  measure  calculated  to  respond  primarily  to  developing,  but 
not  developed,  land-based  minerals  producers. 

In  1978,  however,  the  U.S.  delegation  responded  to  pressure  from 
Canada  for  a  production  ceiling  that  might  limit  deep  seabed  pro- 
duction. Subject  to  Cabinet-level  approval,  the  delegation  accepted 
a  ceiling  linked  to  the  actual  growth  of  the  world  nickel  market.^" 

45.  1978  Report  Pt.  I,  si/pra  note  31,  at  13-14;  1977-78  Hearings,  supra  note  19,  at  145;  U.S. 
Dep't  of  State,  Office  of  the  Law  of  the  Sea  Negotiations,  U.S.  Delegation  Report,  Sixth 
Sc<;sion  of  the  Third  United  Nations  Conference  on  the  Law  of  the  Sea,  at  9-10  (1978)  (copy 
on  file  at  the  Center  for  Oceans  Law  and  Policy,  Charlottesville,  Virginia)  (hereinalter  cited 
as  1977  Report). 

4R.  .SVp  U.S.  Proposed  Amendments  to  the  Committee  I  Single  Negotiating  Text,  art.  9 
(as  amended),  Dec.  1975. 

47.  1977-78  Hearings,  supra  note  19,  at  145. 

48.  Id.  nt  103,  145.  In  addition,  seabed  mining  would  have  been  entitled  to  100%  of  the 
growth  segment. 

49.  Past  growth  would  be  projected  to  fix  the  ceiling.  Id.  at  56-57,  116;  sec  also  Statement 
Made  in  NG-1  by  the  Representative  of  the  United  States  (hereinafter  cited  as  NG-1  State- 
ment), reprinted  in  2  Stiftung  Wissenscmaft  und  Poutik,  Forscmuncsinstitut  fuh  Intf.kna- 

TIONAI.F  POLITIK  UND  SiCHFRHEIT,  DOKUMENTF,  DFR  DrITTEN  SeERECHTSKONFERENZ  DER  VeREIN- 

TEN  Nationen  -  New  Yorker  Session  1978,  at  235,  237  (1978)  (hereinafter  cited  as  SWP  - 
New  Yorker  Session).  Ninety-one  percent  of  the  growth  segment  would  be  available  to  ocean 
mining  at  the  outset,  to  decline  to  sixty-five  percent  by  the  end  of  the  interim  period. 
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In  theory,  such  a  link  would  provide  real  protection  to  both  devel- 
oped and  developing  producers  of  the  minerals  contained  in  man- 
ganese nodules. 

Nonetheless,  the  production  ceiling  has  three  serious  flaws  from 
the  U.S.  standpoint:  (1)  to  the  extent  that  the  ceiling  may  limit 
licensing  of  seabed  mining  operators,  it  is  incompatible  with  mean- 
ingful assured  access;  (2)  the  ceiling  is  contrary  to  established  U.S. 
economic  policy  concerning  international  restrictions  on  commodity 
production;  and  (3)  the  ceiling  sets  a  negative  precedent  for  future 
ICA's  and  for  development  of  other  international  resources. ■'" 

First,  the  production  ceiling  threatens  meaningful  assured  access 
because  the  growth  of  the  world  nickel  market  may  fall  to  the  point 
where  seabed  mining  would  be  severely  curtailed  or  halted.'"'  Such 
a  decline  in  the  nickel  market  might  reflect  low  demand  for  and  high 
availability  of  nickelj  but  might  not  have  any  relevance  to  the  avail- 
ability of  cobalt  and  manganese.  These  latter  two  minerals  could  be 
subject  to  interruptions  of  supply  for  political  or  other  reasons.  For 
example,  the  ceiling  might  prevent  the  United  States  from  acquir- 
ing the  manganese  essential  for  domestic  steel  production.  Also, 
another  crisis  in  Zaire  could  adversely  affect  supplies  of  cobalt,  a 
key  material  in  the  production  of  high  technology  items.  Therefore, 
the  ceiling  cannot  be  reconciled  with  assured  access  which  seeks  to 
guarantee  that  interruptions  of  terrestrial  supplies  do  not  have  a 
detrimental  impact  on  the  national  economy  and  security. 

Furthermore  the  production  ceiling,  which  limits  the  number  of 
mine  sites,  would  lead  to  applicant  selection  based  on  the  policies 
of  the  Authority.  These  policies  include:  stimulating  developing 
country  participation  in  mining;  promoting  Enterprise  participa- 
tion in  mining;  assuring  equitable  distribution  of  authorizations  to 
mine;  and  protecting  land-based  producers."  These  policies  would 
cause  applicants  to  propose  joint  ventures  with  developing  countries 
or  the  Enterprise  and  the  location  of  processing  plants  in  less- 
developed  countries.  This  would  prevent  the  United  States  from 
capturing  the  direct  benefits  of  the  mining,  even  though  U.S.  com- 
panies might  be  involved. 

The  production  ceiling  is  the  functional  equivalent  of  internation- 
ally imposed  direct  export  controls."  The  United  States  has  never 


50.  1977-78  Hearings,  supra  note  19,  at  112. 

51.  Id.  at  95. 

52.  ICNT,  supra  note  8,  art.  150;  Alternative  Texts,  supra  note  8,  art.  150. 

53.  See  1977-78  Hearings,  supra  note  19,  at  112-13. 
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accepted  such  controls  on  its  own  production,  although  this  country 
has  joined  in  various  commodity  arrangements  calculated  to  stabi- 
lize the  supply  and  demand  situation  in  the  international  market 
place."  The  economic  reasons  for  this  policy  are  unassailable.  By 
restricting  supplies,  production  controls  tend  to  distort  markets, 
artificially  raise  prices,  and  result  in  short-term  gains  to  producers 
to  the  disadvantage  of  consumers.  The  entry  of  new  and  potentially 
more  efficient  producers  is  thwarted,  while  inefficient  producers  are 
encouraged.  The  end  result  is  a  misallocation  of  resources.  Addition- 
ally, diversification  of  supply  is  restricted  or  prevented  and  may 
cause  vulnerability  to  politically  motivated  restraints  on  supplies  or 
collusive  agreements  on  pricing."  This  would  be  especially  detri- 
mental for  consumer  States,  many  of  which  are  developing  coun- 
tries, and  therefore,  extremely  vulnerable.  Moreover,  in  the  long 
run,  producer  countries,  a  relatively  small  group  of  developed 
States,  may  not  benefit. 

Departing  from  the  traditional  U.S.  stance  on  this  issue  in  the 
Law  of  the  Sea  negotiations  can  have  serious  long-range  effects  on 
numerous  areas  of  international  agreement  on  commodities.  As  the 
largest  consumer  of  raw  materials,  the  United  States  has  a  great 
deal  to  lose  from  international  production  controls. 

To  argue,  as  do  the  proponents  of  the  seabed  production  ceiling, 
that  the  deep  seabed  regime  is  unique  ignores  the  fact  that  this 
perception  is  not  shared  by  other  countries'^  and  disregards  the 
adverse  effects  of  the  ceiling  on  access  to  ocean  minerals."  This 
argument  stands  little  chance  of  acceptance  in  the  U.S.  Senate. 

The  fact  that  the  ceiling  is  limited  in  duration  does  not  cure  these 
flaws.  There  is  little  reason  to  believe  that  the  United  States  could 
resist  the  inevitable  foreign  political  pressure  for  renewal  of  the 
ceiling  or  for  its  replacement  by  one  or  more  ICA's.  A  treaty  contain- 

54.  The  United  States  is  a  party  to  the  ICA's  for  tin  and  coffee.  The  tin  agreement  imposes 
export  controls  on  net  exporters  of  that  commodity  and  establishes  a  buffer  stock.  Because 
the  United  States  is  not  a  net  exporter,  U.S.  production  is  unaffected  by  the  controls.  The 
coffee  agreement  also  establishes  export  controls  on  net  exporters,  which  do  not  aflect  the 
United  States  because  it  is  a  net  exporter. 

The  United  States  is  not  a  party  to  the  cocoa  agreement,  refusing  to  join  because  the  quota 
for  exports  was  too  restrictive  and  the  established  price  too  high. 

A  sugar  agreement  has  been  negotiated,  but  is  not  in  force.  Here  again,  direct  export 
controls  are  to  apply  to  net  exporters,  including  the  United  States.  Both  wheat  and  copper 
ICA's  are  under  negotiation.  They  possibly  would  limit  net  exporters,  but  would  not  affect 
U.S.  production. 

55.  1977-78  Hearings,  xupra  note  19,  at  112. 

56.  See  text  at  notes  38-43  supra. 

57.  1977-78  Hearings,  supra  note  19,  at  113. 
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ing  the  production  ceiling  therefore  would  be  approved  only  in  spite 
of  that  ceiling. 

C.    Authority  Participation  in  Commodity  Arrangements 

The  Third  World  has  insisted  that  the  Authority  participate  in 
future  international  commodity  arrangements  and  represent  all 
seabed  production,  not  merely  that  of  the  Enterprise."  The  original 
U.S.  response  was  to  deny  the  Authority  any  participation  in  ICA's. 
The  Group  of  77  remained  adamant  in  their  demand,  however,  and 
the  United  States  agreed  to  Authority  participation  on  behalf  of  the 
Enterprise.  More  recently,  the  United  States  conceded  that  the  Au- 
thority might  act  on  behalf  of  all  deep  seabed  mineral  production, 
if  the  ICA  participants,  including  all  major  producers  and  consum- 
ers, also  agreed." 

The  Third  World  position  remains  firm.  If  that  position  prevails, 
countries  such  as  the  United  States  which  would  produce  nickel, 
cobalt,  and  manganese  almost  solely  by  virtue  of  ocean  mining  oper- 
ations, would  be  deprived  of  the  right  to  represent  their  production 
interest.  The  position  in  the  Authority  of  the  land-based  producers 
undoubtedly  would  be  strengthened  by  the  support  of  the  Group  of 
77.  Given  this  fact,  seabed  producers  would  certainly  fare  poorly  in 
comparison  to  terrestrial  producers  under  such  a  system.  Even  if  the 
Authority  represented  only  the  production  of  the  Enterprise,  the 
land-based  producers,  by  virtue  of  their  power  in  the  Authority  and 
by  taking  into  account  their  land-based  production,  would  have  a 
dominant  position  over  seabed  producers.'" 

Having  accepted  a  seabed  production  ceiling  in  the  Law  of  the 
Sea  treaty,  the  United  States  would  find  it  difficult  to  resist  similar 
controls  in  ICA's  in  which  the  Authority  represented  seabed  produc- 
tion in  whole  or  in  part.  For  example,  for  an  ICA  involving  copper, 
of  which  the  United  States  is  both  the  largest  producer  and  the 
largest  consumer.  Authority  participation  for  seabed  production 
could  have  the  effect  of  imposing  direct  export  controls  on  U.S. 
land-based  production." 

While  the  United  States  would  not  be  legally  compelled  to  join 
ICA's  in  which  the  Authority  might  participate,  practically,  the 


58.  ICNT,  supra  note  8,  art.  150(1)(|')(A)  reflects  the  developing  countries'  position. 

59.  1978  Report,  Pt.  1,  supra  note  31,  at  13. 

60.  Cobalt  is  the  possible  exception.  For  a  detailed  discussion,  see  NoDinja,  supra  note  2, 
at  41-56. 

61.  Id.  at  50-51. 
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United  States  might  not  be  able  to  remain  outside  of  such  agree- 
ments. Furthermore,  the  positions  taken  by  land-based  producer- 
States  and  the  Group  of  77  suggest  that  the  United  States  could  not 
block  Authority  participation  in  critical  ICA's." 

The  very  notion  of  an  international  organization  representing  the 
production  of  States  is  difficult  to  accept.  A  central  principle  of  U.S. 
international  commodities  policy  is  that  decisionmaking  poWer  in 
an  ICA  should  be  weighted  to  reflect  the  relative  economic  interests 
of  every  participant,  whether  producer  or  consumer.^'  Authority 
participation  on  behalf  of  all  seabed  production  would  clearly  and 
directly  defeat  this  principle.  Authority  representation  of  only  En- 
terprise production  would  subvert  this  U.S.  principle,  given  that  the 
Authority  probably  would  be  dominated  by  the  small  group  of  land- 
based  producers  with  the  Group  of  77  support. 

Whatever  the  system,  access  to  deep  ocean  minerals  will  be  ad- 
versely affected  if  seabed  production  is  limited.  Additionally,  ac- 
ceptance of  these  seabed  arrangements  could  influence  the  future 
allocation  of  the  resources  of  other  global  common  areas  in  a  similar 
manner,  negatively  affecting  U.S.  interests.  The  U.S.  Senate  surely 
would  take  a  dim  view  of  these  possible  consequences. 

D.     Quota  System 

The  system  of  national  quotas  for  mine  sites  is  another  issue 
which  divides  the  North  but  not  the  South.  From  its  inception,  the 
system  has  been  primarily  a  French  and  Soviet  imperative.^'  France 
is  concerned  that,  without  a  limit  on  the  number  of  mine  sites  that 
a  State  could  hold,  the  United  States  would  assume  an  overwhelm- 
ingly competitive  position  in  ocean  mineral  development."  The 
Soviets  also  fear  U.S.  dominance  in  deep  seabed  mining.  As  a  major 
land-based  producer  of  nickel,  copper,  cobalt,  and  manganese,  and 
lacking  ocean  mining  technology,  the  Soviet  Union  is  not  worried 
about  exclusion  from  seabed  mining  as  a  result  of  U.S.  dominance. 
Rather,  the  U.S.S.R.  is  concerned  that  the  United  States  with  a 
potential  string  of  mine  sites  running  from  the  Clarion-Clipperton 
Fracture  off  Mexico  to  the  deep  ocean  plains  off  the  Soviet  Union's 


62.  See  ICNT,  supra  note  8,  para.  150(1)(^)(A),  reflecting  the  Group  of  77  position.  There 
is  no  express  provision  for  a  State  to  block  Authority  participation;  however,  there  is  an 
ambiguous  provision  which  arguably  may  imply  such  a  power. 

63.  1977-78  Hearings,  supra  note  19.  at  112. 

64.  Id.  at  80,  89,  95. 

65.  Id. 
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Pacific  continental  shelf,  would  become  independent  of  foreign 
manganese,  nickel,  and  cobalt  supplies,  and  therefore,  would  gain 
a  strategic  advantage  by  virtue  of  extensive  high  seas  activities 
subject  to  U.S.  military  protection,  across  the  breadth  of  the  Pa- 
cific. 

The  United  Kingdom  and  Japan  also  favor  limitations  on  the 
number  of  mine  sites.  These  States  fear  that  their  operators  would 
be  unable  to  compete  for  the  best  mine  sites  against  a  U.S.  mining 
industry  unfettered  by  a  national  site  limitation.  The  United  King- 
dom and  Japan  envision  a  limitation  in  the  form  of  an  antimonopoly 
provision  giving  site  allocation  preference  to  States  that  have  no 
existing  mining  operations.  One  formula,  for  example,  gives  prefer- 
ential status  over  States  which  have  three  or  more  operations  to  a 
State  without  any  mine  sites. 

An  antidensity  provision  also  has  been  informally  discussed 
among  some  countries.  This  would  limit  the  number  of  mine  sites 
which  a  single  State  would  be  permitted  to  have  in  a  particular 
geographic  area. 

The  Third  World  does  not  beheve  that  such  limitations  are  cru- 
cial to  their  economic  interests.  Nonetheless  the  quota  and  anti- 
monopoly  systems  have  been  endorsed  in  principle  by  the  Group  of 
77  as  conceptual  deterrents  to  hegemony  over  important  ocean  re- 
sources.'* 

In  the  past,  the  United  States  firmly  opposed  any  quota  or  anti- 
monopoly  system."  Recently,  however,  U.S.  negotiators  have  shown 
some  willingness  to  reconsider  this  traditional  stand.*"  A  quota,  an- 


66.  See  ICNT,  supra  note  8,  Annex  II,  para.  5(1).  which  reHects  the  Third  World  position. 

67.  1978  Report,  Pt.  2,  supra  note  17,  at  8,  illustrates  the  position  long  held  by  the  United 
States  that  "it  could  not  accept  any  provision  which  would  deny  a  contract  to  an  American 
citizen  on  the  basis  of  his  nationality." 

68.  In  hearings  before  the  House  Subcommittee  on  Oceanography,  the  following  exchange 
took  place: 

Mr.  Santini:  .  .  .  does  the  United  States  .  .  .  oppose  any  form  of  national  quota 
for  ocean  mining  contracts?  Ambassador  Richardson:  An  accurate  answer  to  that 
is  that  we  have  discussed  with  a  very  small  number  of  countries  the  question  of  a 
possible  application  of  a  quota.  We  have  not  come  close  to  agreement  on  such 
question,  b>ut  it  is  a  matter  on  which  some  countries  are  strongly  insistent.  It  is 
hard  at  this  stage  to  foresee  exactly  what  the  result  might  be.  Mr.  Santini:  And 
if  I  may  summarize  your  answer,  the  United  States  does  not  have  any  position 
with  regard  to  a  quota? 
Ambassador  Richardson:  Our  basic  positon  is  that  we  are  opposed  to  a  quota. 

1977-78  Hearings,  supra  note  19,  at  80. 
Most  recently,  the  following  answers  to  written  questions  were  provided  for  the  record  by 

Ambassador  Richardson: 

The  U.S.  has  made  no  statement  in  any  official  forum  of  the  Conference  which 
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timonopoly,  or  antidensity  system  is  contrary  to  U.S.  interests,  par- 
ticularly within  the  context  of  a  seabeds  regime  establishing  produc- 
tion controls,  Authority  participation  in  ICA's,  and  a  mine  site 
banking  system  for  the  benefit  of  the  Enterprise  and  developing 
countries.  Any  such  system  threatens  U.S.  access,  is  inherently  an- 
ticompetitive, and  is  certain  to  lead  to  misallocation  of  resources 
because  inefficient  producers  are  guaranteed  entry  at  the  expense 
of  efficient  producers. 

Assured  access  would  be  meaningless  if  limited  to  fewer  mine  sites 
than  would  be  commercially  attractive  to  U.S.  investment  interests 
and  to  fewer  sites  than  would  be  necessary  to  provide  the  United 
States  with  substantial  independence  from  foreign  supply  sources  of 
manganese,  cobalt,  and  nickel.  Given  the  finite  number  of  first 
generation  mine  sites,  the  large  long-term  mineral  requirements  of 
the  United  States,  and  the  current  expectation  of  contipued  U.S. 
leadership  in  ocean  mining  technology,  almost  any  quota  system 
would  limit  U.S.  access."  When  considered  in  conjunction  with  the 
banking  system  and  the  negative  effects  of  the  production  ceiling, 
the  limitation  could  become  serious  enough  to  discourage  participa- 
tion by  U.S.  companies.  ICA's  involving  the  Authority  would  fur- 
ther aggravate  the  situation.  Antimonopoly  or  antidensity  provi- 
sions would  have  similar,  though  conceivably  less  serious,  conse- 
quences than  a  quota  system.  The  impact  of  any  limited  access 
system  on  foreign  State-owned  or  subsidized  companies  would  be 
less  serious  to  the  extent  that  return  on  investment  would  be  less 
critical  and  perhaps  more  easily  achieved. 

The  mathematics  of  the  situation  clearly  demonstrate  the  impact 
of  such  systems  on  U.S.  interests.  For  example,  the  currently  con- 
templated production  ceiling  would  allow  approximately  twenty-six 
seabed  mine  sites  by  the  year  2000,  assuming  a  4.5%  growth  rate  in 
the  world  nickel  market.^"  If  the  assumption  is  erroneous,  the  num- 
ber of  available  sites  could  be  fewer.  The  banking  system  would 

would  indicate  it  accepts  a  quota/anti-monopoly  provision  in  principle.  We  have 
indicated  privately  when  asked  that  no  provision  that  would  result  in  discrimina- 
tion against  American  firms  could  be  seriously  considered  ....  We  believe  that 
this  is  an  issue  on  which  we  have  very  little  flexibility. 
Id.  at  89. 

69.  Estimates  of  the  number  of  prime  mine  sites  vary  from  less  than  100  to  over  300.  See, 
eg  .  1978  Report,  Pt.  11,  supra  note  17,  at  7.  The  relevant  mineral  requirements  of  the  United 
States  will  be  substantial  and  will  continue  to  grow  in  the  foreseeable  future.  Nodules,  supra 
note  2,  at  42. 

70.  1977-78  Hearings,  supra  note  20,  at  57,  90.  The  forecast  of  a  4.5%  growth  rate  could  be 
optimistic.  Id.  at  95. 
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reduce  the  number  of  mine  site's  available  to  State  and  private 
enterprises  to  a  maximum  of  thirteen,  because  it  would  assure  the 
Enterprise  or  joint  ventures  with  developing  countries  one-half  of 
the  available  sites.  The  Enterprise  could  compete  successfully 
against  State  and  private  enterprises  for  some  or  all  of  the  sites  that 
are  not  banked.^'  If  an  ICA  prevailed  instead  of  the  ceiling,  then  the 
number  of  sites  available  to  State  and  private  enterprises  could 
decline  further. 

Thus,  the  number  of  sites  to  be  allocated  to  any  single  State  under 
a  quota  or  similar  arrangement  would  be  very  small:  a  State  could 
not  expect  to  have  more  than  one  or  two  mining  operations."  In  the 
absence  of  such  a  system,  U.S.  enterprises  could  operate  approxi- 
mately one  dozen. sites  by  the  year  2000.  If  forced  to  operate  under 
a  quota  or  similar  system,  U.S.  companies  might  decide  to  abandon 
the  field  because  it  is  insufficiently  profitable."  Ocean  mining  is  a 
high-risk,  expensive  venture,  and  a  single  mine  site  might  not  pro- 
vide an  adequate  return  on  the  investment  in  mining  ships,  ore 
carriers,  and  processing  facilities."  Even  if  U.S.  enterprises  did  de- 
velop one  or  two  sites,  the  output  would  not  reduce  substantially  the 
national  dependence  on  foreign  supply  sources."  In  the  final  analy- 
sis, assured  access  would  be  nonexistent  or  simply  meaningless. 

A  quota  system  could  serve  as  a  model  for  future  development  of 
other  common  resources.  All  of  the  negative  economic  consequences 
would  pertain  to  virtually  any  resource  to  which  such  a  system  were 
applied.  In  addition,  the  potential  for  U.S.  independence  from  for- 
eign sources  of  a  number  of  important  commodities  could  decline 
or  disappear.  With  such  impacts,  any  of  these  sorts  of  provisions  in 
the  seabed  regime  probably  would  have  profound  adverse  effects  on 
the  prospects  for  U.S.  Senate  approval  of  a  Law  of  the  Sea  Treaty. 

E.    Review  Conference 
In  1976  Secretary  of  State  Kissinger  agreed  to  consider  treaty 


71.  /d.  at  90.   .        i 

72.  Id.  at  95. 

73.  Furthermore,  if  a  quota  only  allows  a  few  sites  to  be  authorized,  many  potential  inves- 
tors may  be  be  deterred  because  the  chances  of  obtaining  authorization  to  mine  are  too  slim. 
The  estimate  of  12  U.S.  sites  in  the  absence  of  a  quota  is  conservative.  The  industry  has 
suggested  that  20  sites  could  be  anticipated.  Kennecott  Copper  Corporation.  Sunken  Treas- 
ure,  the  promise  of  ocean  mining— the  perils  of  delay  (Sept.  1977)  (unpublished). 

74.  1978  Hearings,  supra  note  35,  at  37,  38. 

75.  See  U.S.  Dep't  of  Commerce,  Nickel,  Cobalt,  Copper,  and  Manganese:  Future  Sup- 
plies AND  Demand  and  Impucations  for  Seabed  Mining,  tables  3-7  &  3-9  (unpublished). 
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review  conferences  at  twenty  to  twenty-five  year  intervals."  He  in- 
tended this  concession  to  make  the  dual  access  system  more  palata- 
ble to  the  Third  World  on  the  theory  that  if  the  seabed  regime 
worked  poorly  the  review  conference  could  improve  it.  As  in  the  case 
of  U.S.  concessions  on  technology  transfer,  however,  Secretary  Kis- 
singer did  not  describe  precisely  what  he  was  conceding.  Conse- 
quently, the  South  quickly  detailed  its  view  of  a  meaningful  review 
mechanism. 

The  negotiating  texts  reflect  the  Group  of  77  formula  for  the  re- 
view conference,  providing  that  twenty  years  after  the  treaty  be- 
comes effective,  a  review  conference  would  seek  to  renegotiate  the 
seabed  mining  regime."  According  to  one  negotiating  text,  if  the 
Conference  fails  to  amend  the  treaty  or  otherwise  to  reach  agree- 
ment after  five  years,  the  system  automatically  would  exclude  fur- 
ther direct  access  by  State  and  private  enterprises.^"  Anpther  text 
would  allow  the  Assembly  to  decide  whether  to  impose  a  morato- 
rium on  further  access  by  State  and  private  companies  or  by  the 
Enterprise."  Under  this  approach,  the  one-nation,  one-vote  Assem- 
bly naturally  would  impose  a  moratorium  on  direct  access  by  State 
and  private  mining  operations  in  order  to  achieve  maximum  negoti- 
eting  leverage  over  the  developed  countries. 

The  U.S.  delegation  opposes  any  moratorium  mechanism  in  the 
review  conference.*"  If  the  developing  countries  were  concerned 
enough  to  negotiate  for  five  years  to  amend  the  treaty,  it  would  be 
either  because  the  Enterprise  had  not  worked  satisfactorily  vis-A-vis 
the  State  and  private  operators,  or  because  the  Enterprise  could  be 
substantially  strengthened  by  amending  the  treaty.  Even  if  the  mor- 
atorium applied  to  further  access  by  the  Enterprise,  this  would  be 
a  small  price  for  the  developing  countries  to  pay  to  deny  further 
access  by  the  developed  countries  and  thereby  obtain  a  decisive 
bargaining  position  in  the  review  conference."' 
A  moratorium  on  State  and  private  access  twenty-five  years  after 

76.  Remarks  of  Secretory  of  State  Henry  A.  Kissinger  at  a  reception  at  the  United  States 
Mission  for  the  Heads  of  Delegations  attending  the  Fifth  Session  of  the  Third  U.N.  Confer- 
ence on  the  Law  of  the  Sea,  New  York,  New  York,  Sept.  1,  1976. 

77.  ICNT,  supra  note  8,  art.  153;  Alternative  Texts,  supra  note  11,  art,  153. 

78.  ICNT,  supra  note  8,  art.  153(6). 

79.  Alternative  Texts,  supra  note  11,  art.  153(6). 

80.  "The  U.S.  voiced  strong  reservations  on  this  provision  and  noted  that  it  could  not  agree 
to  the  possible  termination  of  its  right  of  access  to  senbcd  minerals  just  nt  the  time  the  need 
for  them  may  become  acute."  1978  Report,  Pt.  1,  supra  note  31,  at  15. 

81.  This  may  not  always  have  been  perceived  by  the  U.S.  delegation.  1977-78  Hearings, 
supra  note  19,  at  78.  90. 
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the  treaty  entered  into  force  would  deny  the  United  States  and  other 
industrialized  countries  a  supply  of  manganese,  which  could  simply 
be  unavailable  from  any  other  source."  The  moratorium  also  could 
expose  the  United  States  and  the  rest  of  the  developed  world  to 
radical  increases  in  the  prices  of  cobalt  and  nickel  because  land- 
based  suppliers  would  be  unable  to  meet  global  demand.  The  risk 
of  politically  motivated  interruptions  of  foreign  supplies  would  be 
considerable  to  the  United  States  and  other  similarly  situated  coun- 
tries. Thus,  the  United  States  and  other  developed  countries  would 
have  little  bargaining  power  in  the  review  conference  and  their  long- 
term  interests  would  be  seriously  threatened. 

As  in  other  provisions  of  the  seabed  regime,  the  structure  of  the 
review  conference  would  create  an  undesirable  model  for  the  treat- 
ment of  other  common  resources.  Therefore,  it  is  impossible  to  be- 
lieve that  th3  U.S.  Senate  would  regard  a  review  conference  with  a 
moratorium  as  anything  other  than  a  threat  to  the  economy  and 
security  of  the  United  States.  Senate  acceptance  of  a  treaty  contain- 
ing such  a  provision  would  be  unlikely. 

F.     Revenue  Sharing  ■    • 

All  sides  have  accepted  the  principle  of  revenue  sharing  by  State 
and  private  seabed  mining  operations  for  the  benefit  of  developing 
countries.*^  More  recently,  revenue  sharing  participants  have  ac- 
cepted the  principle  of  funding  the  Enterprise."  Most  aspects  of  the 
mechanism  to  implement  revenue  sharing,  however,  are  disputed. 

Developing  countries  find  the  notions  of  profit  and  the  common 
heritage  of  mankind  to  be  incompatible  in  principle."  The  Group 
of  77  will  tolerate  profit  in  the  seabed  mining  regime  only  to  the 
extent  that  it  is  a  necessary  condition  for  ocean  mining,  at  least 

.    82.  See  text  at  note  5  supra. 

83.  As  early  as  1970  the  United  States  formally  accepted  revenue  sharing.  Draft  United 
Nations  Convention  on  the  International  Sea-Bed  Area:  working  paper  submitted  by  the 
United  States  of  America,  art.  5(2),  U.N.  Doc.  A/AC. 138/25  (1970).  reprinted  in  25  U.N. 
GAOR,  Supp.  (No.21)  130.  133.  U.N.  Doc.  A/8021  (1970).  "Equitable  sharing  of  benelits" 
from  deep  ocean  mining  was  a  key  element  of  the  Declaration  of  Principles  Governing  the 
Seabed  and  the  Ocean  Floor,  and  the  Subsoil  thereof.  Beyond  the  Limits  of  National  Jurisdic- 
tion, G.A.  Res.  2749.  25  U.N.  GAOR,  Supp.  (No.28)  24.  U.N.  Doc.  A/8028  (1971).  That 
resolution  provided  the  framework  for  the  seabed  mining  regime. 

84.  In  1976  the  United  States  agreed  to  provide  financial  contributions  to  the  Enterprise. 
Remarks  of  Secretary  of  State  Henry  A.  Kissinger  after  meeting  Ambassador  Hamilton  Shir- 
ley Amerasinghe.  President  of  the  Fifth  Session  of  the  Third  U.N.  Conference  on  the  Law  of 
the  Sea,  at  the  United  Nations,  New  York,  New  York  (Sept.  1,  1976). 

85.  See,  e.g.,  1  Official  Records  of  the  Third  United  Nations  Conference  on  the  Law  of  the 
Sea,  U.N.  Doc.  157  (1975)  (statement  by  Mr.  Bakula  of  Peru). 
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until  the  Enterprise  can  begin  to  operate  independently  of  financial 
contributions  from  developed  States.  Thus,  the  Group  of  77  ap- 
proach to  revenue  sharing  seeks  to  extract  maximum  contributions 
from  ocean  mining  operations,  while  leaving  to  the  miner  only  the 
minimum  return  essential  to  attract  investment/* 

The  United  States  and  other  developed  countries  largely  have 
acquiesced  in  the  Third  World's  position,  rather  than  attempt  to 
establish  revenue  sharing  on  the  basis  of  the  reasonable  administra- 
tive expenses  of  the  Authority,  the  start-up  funding  requirements  of 
the  Enterprise,  and  the  fair  share  to  be  provided  to  countries  which 
contribute  little  or  nothing  to  the  development  of  the  resource.  The 
ocean  mining  industry's  argument  that  it  is  not  a  public  utility  for 
which  government  legitimately  can  set  rates  has  been  ignored. 

The  Group  of  77  has  had  to  recognize  that  the  wealth  of  the  deep 
seabeds  is  far  less  than  it  was  thought  to  be  a  few  years  ago."  The 
Group  also  has  conceded  that  deep  seabed  mining  is  a  very  risky 
technical  enterprise  that  is  highly  sensitive  to  the  vagaries  of  the 
metals  markets.  But  these  realities  are  incompatible  with  large 
front-end  entry  payments  and  inflexible,  long-term  royalties  sought 
by  the  developing  countries.  Modest  entry  fees  related  to  reasonable 
administrative  expenses,  and  profit  sharing  which  is  sensitive  to 
technical  problems  and  the  fluctuations  in  the  market  are  essential 
prerequisites  for  the  participation  of  private  operators. 

The  structure  of  the  revenue  sharing  system  in  the  recent  negoti- 
ating text  partially  responds  to  these  realities.'*'*  The  levels  of  pay- 
ments, however,  still  are  a  serious  problem.  They  reflect  a  heavy 
reliance  on  a  computer  model  which  provides  merely  a  base-case  for 
a  hypothetical  mining  operation.*"  If  the  assumptions  of  the  model 
are  overly  optimistic,  the  levels  of  payments  could  be  excessively 
high."  Such  a  system  could  render  assured  access  by  private  opera- 
tors meaningless,  particularly  for  the  United  States  because  U.S. 
operators  would  not  receive  cushioning  State  subsidies. 

86.  See  1978  Report,  Pt.  1.  supra  note  31,  at  16-19;  1978  Report,  Pt.  2,  supra  note  17,  at  9- 
14. 

87.  The  records  of  the  early  debates  in  the  U.N.  General  Assembly  reveal  that  the  wealth 
to  be  derived  from  development  of  the  deep  seabed  was  widely  regarded  as  practically  limit- 
less. It  is  now  clear  that  the  returns  from  ocean  mining  will  be  very  modest  at  best.  See  J. 
Nyhardt,  supra  note  43. 

88.  1978  Report,  Pt.  2,  supra  note  17,  at  13-14. 

89.  Id.  at  13. 

90.  This  is  a  function  of  the  philosophy  that  payments  to  the  Authority  will  be  the  maxi- 
mum possible  for  the  benefit  of  developing  countries,  with  returns  to  the  operators  being  the 
minimum  necessary  for  investment  purposes. 
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From  the  standpoint  of  precedential  impact,  revenue  sharing, 
however  structured,  would  constitute  a  model  for  other  interna- 
tional arrangements  relating  to  development  of  common  resources. 
Antarctica  already  has  been  identified  by  some  countries  as  an  area 
in  which  resource  development  should  provide  revenues  to  the  de- 
veloping countries."  Considered  as  a  use  tax,  it  would  be  natural  to 
apply  revenue  sharing  in  outer  space  for  communications,  energy 
development  and  transmission,  or  other  purposes.  A  revenue  shar- 
ing plan  premised  on  minimum  return  would  put  at  serious  risk  the 
development  and  use  of  common  resources  by  private  enterprises. 
Again,  the  U.S.  Senate  may  find  this  treaty  provision  to  be  incom- 
patible with  important  national  interests. 

G.    N on- Manganese  Nodule  Minerals 

Negotiating  texts  reflecting  the  Group  of  77  position  provide  that 
minerals  not  contained  in  manganese  nodules  shall  not  be  devel- 
oped until  a  regime  is  established  for  mining  them."  The  effect  of 
these  texts  is  to  impose  a  moratorium  on  such  development  until  a 
regime  is  designed  to  the  satisfaction  of  the  Group  of  77. 

The  U.S.  delegation  has  accepted,  as  "a  significant  improve- 
ment," a  text  which  provides  that  the  non-nodule  regime  will  be 
established  by  amendment  to  the  treaty  rather  than  by  the  estab- 
lishment of  regulations  by  the  Authority."  If  anything,  the  favored 
approach  places  non-nodule  development  farther  into  the  future. 
Amendment  of  the  treaty  would  take  longer  than  the  promulgation 
of  regulations.  The  U.S.  delegation  position  loses  sight  of  the  fact 
that,  either  way,  there  is  an  indefinite  moratorium  on  the  develop- 
ment of  minerals  not  found  in  manganese  nodules. 

Because  metaliferous  sediments  of  the  deep  ocean  may  prove  ex- 
tremely valuable,  the  delegation's  position  is  hard  to  justify.  The 
position  certainly  is  inconsistent  with  assured  access,  and  once 
again,  may  create  an  unfavorable  precedent  of  prohibiting  develop- 
ment of  common  resources  until  permitted  by  the  Third  World. 


91.  This  line  of  argument  has  surfaced  largely  in  corridor  conversations  at  the  United 
Nations.  Nonetheless,  and  perhaps  for  that  very  reason,  the  linkage  between  the  deep  seabed 
regime  and  the  future  international  treatment  of  Antarctic  resources  should  be  regarded  as  a 
difficulty  demanding  serious  reflection. 

92.  ICNT  supra  note  8,  art.  150(1)(^)(C);  Alternative  Text*,  supra  note  11,  art.  1506is(3). 

93.  1978  Report,  Pt.  1,  supra  note  31.  at  5. 
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H.     The  System  of  Governance 

The  system  of  governance  for  the  deep  seabed  regime  is  the  most 
important  single  issue  remaining  at  the  Law  of  the  Sea  Conference. 
The  control  of  the  deep  seabed  minerals  and  the  course  of  future 
international  institutional  development  will  depend  on  the  resolu- 
tion of  this  issue,  which  reveals  the  fundamental  clash  of  material 
and  ideological  interests  of  the  North  and  South. 

The  developing  countries  insist  that  they  must  control  the  min- 
eral resources  of  the  deep  seabed  and  that  they  must  direct  the 
actions  of  global  institutions.  In  the  Third  World's  view,  a  funda- 
mental redistribution  of  wealth  requires  a  restructuring  of  the  global 
system  of  public  order  to  establish  a  lawmaking  democracy  of  na- 
tions. Control  of  the  vitally  important  mineral  resources  of  the  deep 
seabeds  is  an  important  step  toward  the  realization  of  this  New 
International  Economic  Order." 

The  developed  countries  can  accept  a  redistribution  of  wealth, 
but  not  at  the  expense  of  their  own  material  prosperity  and  political 
security."  The  North  is  apprehensive  of  a  lawmaking  international 
democracy  which  would  base  its  economic  program  on  a  transfer  of 
the  wealth  and  independence  of  the  minority.  The  developed  coun- 
tries fear  a  deep  seabed  mining  regime  which  will  interpose  the  will 
of  the  Third  World  between  the  industrialized  nations  and  the  raw 
materials  necessary  to  fuel  their  economies  and  protect  their  secu- 
rity. 

The  Law  of  the  Sea  Conference  negotiating  texts  provide  for  a 
bicameral  system  of  decisionmaking  in  the  Authority:  an  Assembly, 
comprised  of  all  States  that  are  parties  to  the  treaty;""  and  a  cham- 
bered Council,  comprised  of  thirty-six  States  representing  various 
political  and  economic  interests  and  reflecting  "equitable  geograph- 
ical distribution.""  The  critical  issues  arise  in  the  voting  and  com- 
position of  the  Assembly  and  Council  and  in  their  relative  powers 


94.  1977-78  Hearings,  supra  note  19,  at  132;  1  Official  Records  of  the  Third  United  Nations 
Conference  on  the  Law  of  the  Sea  70.  73,  76,  82-84.  94-96,  157,  167  (1975). 

95.  Redistribution  means  something  very  different  for  the  developed  countries.  Helen  B. 
Junz,  Deputy  Assistant  Secretary  of  the  Treasury  for  Commodities  and  Natural  Ftesources 
has  stated:  "Our  policy  is  to  separate  and  reject  the  category  of  measures  designated  to  ellect 
income  transfers  through  commodity  arrangements  and  to  look  positively,  but  discrimina- 
tingly, at  proposals  aimed  at  greater  price  stability.  We  believe  that  income  transfers  should 
be  effected  through  development  aid."  Statement  by  Helen  B.  Junz  before  the  Subcomm. 
on  Foreign  Economic  Policy  of  the  Senate  Comm.  on  Foreign  Relations,  Feb.  27,  1978,  at  11 
(mimco). 

96.  ICNT,  supra  note  8,  art.  157. 

97.  Id.  art.  159. 
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and  functions.  In  each  organ,  decisions  on  issues  of  substance  would 
be  effected  by  majority  vote:  two-thirds  in  the  Assembly  and  three- 
fourths  in  the  Council."  The  Council  would  have  a  chamber  for  each 
of  the  following  categories  of  countries:  those  that  have  made  the 
greatest  contribution  to  deep  seabed  development  as  demonstrated 
by  substantial  investments  or  advanced  technology  (four  members); 
those  that  are  major  importers  of  the  kinds  of  minerals  developed 
from  the  deep  seabed  (four  members);  those  that  are  major  export- 
ers of  deep  seabed  minerals  (four  members);  those  developing  States 
representing  special  interests,  including  large  populations,  land- 
locked or  geographically  disadvantaged  countries,  major  importers 
of  the  relevant  kinds  of  minerals,  and  least  developed  countries  (six 
members);  and  those  countries  that  represent  international  regions, 
including  Africa,  Asia,  Eastern  Europe,  Latin  America,  and  West- 
ern Europe  (eighteen  members).  "  The  chambers  for  greatest  contri- 
butors to  seabed  development,  major  importers,  and  international 
regions  each  would  have  at  least  one  Eastern  European  member."*" 

The  Assembly  would  be  the  "supreme  organ"  of  the  Authority, 
setting  general  policies,  while  the  Council  would  be  the  "executive 
organ,"  establishing  "specific  policies"  in  conformity  with  the  pro- 
visions of  the  treaty  and  the  policies  of  the  Assembly.""  The  Assem- 
bly would  give  final  approval  to  rules  and  regulations  provisionally 
adopted  by  the  Council.'"  Authorizations  to  operate  would  be  ap- 
proved by  the  Council  in  conformity  with  such  rules  and  regula- 
tions.'"' 

Two  facts  are  evident  from  the  composition  and  the  voting  and 
relative  powers  and  functions  of  the  Authority:  (1)  the  plenary,  one- 
nation,  one-vote  Assembly  would  be  the  clearly  dominant  force  in 
the  decisionmaking  process;  and  (2)  in  the  Council,  the  chambers 
would  be  weighted  in  favor  of  the  developing  countries,  with  a  strong 
role  played  by  the  socialist  bloc.  The  United  States  and  other  nonso- 
cialist  countries  would  be  substantially  outnumbered  and  outvoted. 
The  United  States  and  its  allies  could  prevent  neither  the  approval 
of  possibly  unqualified  Third  World  and  socialist  applications,  nor 
disapproval  by  Third  World  and  socialist  countries  of  nonsocialist 
developed  country  applications.  Rules  and  regulations  also  could  be 


98.  Id.  arts.  157(6),  159(7). 

99.  Id.  art.  159(1). 

100.  Id. 

101.  Id.  arts.  160(1).  159(1). 

102.  Id.  arts.  158(7)(XVI),  160(2)(X1V). 

103.  Id.  art.  160(2) (X). 
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adopted  without  regard  to  the  legitimate  interests  of  the  United 
States  and  other  nonsocialist  developed  nations. 

The  negotiating  texts  so  thoroughly  circumscribe  dispute  settle- 
ment procedures  and  give  such  an  advantage  to  the  Third  World, 
that  there  would  be  little  effective  judicial  remedy  for  abuses  by  the 
Council  or  the  Assembly.'"^  Therefore  the  system  of  governance 
threatens  not  only  the  U.S.  interest  in  obtaining  deep  ocean  miner- 
als, but  also  the  U.S.  interest  in  promoting  a  fundamentally  fair 
international  institutional  environment. 

Third  World  insistence  on  a  one-nation,  one-vote  decisionmaking 
process  fails  to  recognize  the  remarkable  anomalies  that  result  from 
such  a  system.  Testimony  before  the  House  Subcommittee  on 
Oceanography  has  provided  some  insight  into  the  consequences  of 
implementing  the  Third  World  view.  It  has  been  pointed  out  that  a 
one-nation,  one-vote  system  would  result  in  the  following: 

1.  Five  large  countries  (the  People's  Republic  of  China, 
the  United  States,  the  U.S.S.R.,  India,  and  Indone- 
sia) with  two  billion  people — one-half  the  world's 
population — would  have  five  votes,  while  the  other 
countries — the  other  one-half  of  the  world's  popula- 
tion— would  have  about  145  votes; 

2.  The  votes  of  those  same  five  countries  would  be  offset 
by  the  votes  of  five  small  countries  (Qatar,  San  Mar- 
ino, Saotome  and  Principe,  Seychelles,  and  Tonga) 
comprising  350,000  people; 

3.  Africa,  with  ten  percent  of  the  global  population, 
would  have  thirty-four  percent  of  the  votes;  Asia,  with 
about  sixty  percent  of  the  world's  people,  would  have 
fewer  than  half  those  votes;  North  America,  which  has 
nine  percent  of  world  population,  would  have  two  per- 
cent of  the  votes; 

4.  Twenty-five  nations,  each  having  populations  the 
same  size  as  a  congressional  district  or  smaller,  would 
have  twenty-five  votes  in  the  world  forum,  while  the 
people  represented  by  twenty-five  votes  in  the  U.S. 
House  of  Representatives,  in  a  bicameral  system 
which  is  subject  to  the  checks  and  balances  of  an  exec- 


104.  This  is  largely  a  function  of  the  non-reviewability  of  the  wide  discretion  allowed  the 
Authority.  See  id.  art.  191. 
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'    utive  branch,  ultimately  would  have  one  vote  in  the 
contemplated  international  system.'" 

The  conclusion  is  obvious:  a  system  that  superficially  appears 
democratic  is  really,  in  all  important  respects,  very  undemocratic. 
From  the  standpoint  of  U.S.  interests  and  from  that  of  the  interna- 
tional community,  this  is  not  a  system  which  should  be  encouraged. 
There  is  absolutely  no  doubt  that  this  system,  if  adopted  by  the  Law 
of  the  Sea  Conference,  would  serve  as  the  precedent  which  the  Third 
World  fully  intends  it  to  be,  notwithstanding  the  anomalies  that 
would  inevitably  result.""  There  also  is  no  doubt  that  a  system  that 
guarantees  the  Soviet  Bloc  representation  which  is  not  justified  by 
technological  and  financial  performance  and  minerals  capacities 
discriminates  against  all  other  States.  Such  a  system  should  not  be 
imposed  on  ocean  mining,  nor  be  allowed  to  serve  as  a  model  for 
other  international  institutions. 

To  bring  the  problem  of  precedential  effects  more  clearly  into 
focus,  one  need  only  point  to  efforts  by  the  Third  World  to  restruc- 
ture international  financial  development  and  monetary  institu- 
tions.'" If  the  Third  World  succeeds  in  restructuring  the  World 
Bank  and  International  Monetary  Fund  or  in  establishing  a  Com- 
mon Fund  on  the  model  of  an  international  democracy  of  States,  the 
consequences  for  the  United  States  could  be  extremely  serious.  U.S. 
economic  interests  would  fare  as  well  in  those  forums  as  its  seabed 
resource  interests  would  fare  in  the  Authority.  The  result  could  be 
both  economically  damaging  to  the  United  States  and  internation- 
ally inequitable. 

It  is  inconceivable  that  the  U.S.  Senate  would  accept  a  treaty 
involving  a  decisionmaking  process  which  would  make  U.S.  access 
to  deep  ocean  minerals  uncertain  and  which  would  undermine  the 
ability  of  the  United  States  to  protect  its  interests  in  global  institu- 
tions. Fortunately,  the  U.S.  delegation  has  perceived  this  political 
fact  and  is  seeking  to  resolve  the  issue  of  Authority  decisionmaking 
in  an  acceptable  manner. 

I.     Grandfather  Rights  and  Security  of  Tenure 

The  United  States  traditionally  has  asserted  that  there  must  be 
grandfather  rights  for  mining  operations  commenced  prior  to  the 


105.  1977-78  Hearings,  supra  note  19,  at  148-49  (sUtement  of  Richard  Darman,  Harvard 
University). 

106.  Id.  at  147. 

107.  Id.  at  132. 
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treaty's  effective  date.  Although  the  U.S.  delegation  has  not  defined 
such  rights,  Congress  has  attempted  to  do  so  in  pending  ocean  min- 
ing legislation.'""  The  Group  of  77,  however,  has  condemned  unilat- 
eral ocean  mining,  declaring  its  unalterable  opposition  to  grand- 
father rights.'"'  This  resulting  impasse  threatens  to  destroy  the 
treaty. 

Security  of  tenure  for  operators  authorized  to  mine  pursuant  to 
the  seabed  regime  also  is  a  difficult  issue  which  remains  unresolved. 
The  industry  maintains  that  security  of  tenure  is  necessary  for 
ocean  mining,""  and  the  U.S.  delegation  and  Congress  adhere  to  this 
view.  The  Group  of  77  resists  security  of  tenure  because  it  requires 
that  the  conditions  for  maintaining  an  authorization  to  mine  do  not 
change  substantially  during  the  course  of  the  project.  The  develop- 
ing countries  want  to  be  certain  that  if  the  original  plan  of  work  fails 
to  implement  their  policies,  revisions  may  be  made.  Again^the  posi- 
tions of  the  developed  and  developing  countries  appear  to  be  irre- 
concilable. 

The  U.S.  Senate  is  unlikely  to  approve  a  treaty  which  failed  to 
provide  grandfather  rights  to  protect  massive  U.S.  investments  and 
security  of  tenure  to  provide  meaningful  assured  access. 

J.     Discretion  in  the  Authority 

Despite  resistance  by  the  Group  of  77,  the  United  States  has 
sought  a  high  degree  of  confidence  for  the  procedure  by  which  the 
Authority  acts  upon  applications  to  mine  and  reviews  and  modifies 
its  authorizations.  The  Conference  negotiating  texts,  however,  set 
out  a  system  that  reflects  the  Third  World  position,'"  Implementa- 
tion of  the  important  powers  and  functions  of  the  Authority  is  dis- 
cretionary. Determinations  of  applicants'  qualifications  and  the 
procedures  by  which  they  are  selected  and  authorizations  made  lack 

108.  Srp,  eg..  Title  II  of  the  Deep  Seabed  Hard  Mineral  Resources  Act,  as  passed  by  the 
Mou-se  of  Representatives  on  July  .26,  1978.  H.R.  3350,  95th  Cong.,  2d  Sess.,  124  Cong.  Rec 
MT.Hl  (daily  ed.  July  26,  1978). 

109.  Scp  Statement  Declaring  the  Position  of  the  Group  of  77  on  Unilateral  Legislation 
Affecting  the  Resources  of  the  Deep  Seabed,  2  SWP— New  Yorker  Session,  supra  note  49, 
at  275  (Ambassador  Nandan,  Chairman).  Ambassador  Nandan  stated:  "The  Group  cannot 
be  expected  to  alter  its  long-standing  and  well-stated  position  rejecting  the  recognition  of 
acquired  right.s.  We  cannot  be  expected  to  give  a  cloak  of  legality  to  what  is  illegal  ab  initio 
[.s/f  J."  Id   See  ahn  2  SWP— New  Yorker  Se.s.sion,  supra  note  49,  at  279-HO. 

1 10.  Their  position  is  dictated  by  the  fact  that  an  investment  of  ajtproximateiy  one  billion 
dollars  is  required  for  each  operation.  See  A.  Lane,  Managing  National  Ocean  Resources, 
Third  Annual  Seminar  on  United  States  Ocean  Policy  12  (Jan.  7-10,  1979)  (unpublished). 

111.  ICNT,  supra  note  8,  arts.  150,  151,  158,  160,  Annex  II. 
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predictability."^  Unless  the  United  States  succeeds  in  greatly  limit- 
ing discretion,  there  will  be  no  assured  access.  A  discretionary  Au- 
thority also  would  be  poor  precedent  for  other  international  institu- 
tions. Notions  of  due  process  and  simple  equity  would  suffer  serious 
setbacks  in  the  international  community. 

The  U.S.  Senate  can  be  expected  to  have  grave  reservations  con- 
cerning the  acceptability  of  a  treaty  which  conforms  to  the  current 
negotiating  texts.  The  Senate  certainly  would  not  permit  consider- 
able discretion  in  an  international  organization,  at  a  time  when  it 
resists  concentrated  discretion  in  the  executive  branch  of  the 
U.S.  government.   .J 

1 

.  1    •  ... 

K.    Balance  in  the  Dual  Access  System 

#  

A  competitive  balance  between  the  Enterprise  and  State  and  pri- 
vate companies  has  a  direct  bearing  on  the  question  of  access  and 
the  issue  of  precedential  effects.  This  balance  is  a  function  of  (1) 
funding  and  tax  treatment  of  the  Enterprise;  (2)  revenue  sharing; 
(3)  transfer  of  technology  and  other  conditions  of  mining;  (4)  the 
banking  system;  (5)  the  quota  system;  (6)  the  review  conference; 
and  (7)  institutional  bias. 

Funding  of  the  Enterprise  is  a  serious  problem.  The  United  States 
has  agreed  to  Third  World  demands  for  a  system  of  funding  which 
would  allow  the  Enterprise  to  begin  operating  shortly  after  the 
treaty  became  effective."'  This  system  involves  State  subscrip- 
tions,"^ loan  guarantees  by  States,  voluntary  contributions,  and 
funding  from  revenue  sharing.  The  funding  system  may  not  ad- 
versely affect  the  competitive  position  of  State  enterprises  because 
the  companies  are  nationally  owned  or  directly  subsidized  to  pro- 
mote national  policies.  Nonetheless,  such  a  system  might  create  an 
advantage  for  the  Enterprise  over  private  companies,  which  need 
time  to  find  willing  investors. 

The  Group  of  77  insists  that  the  Enterprise  not  be  subject  to 
national  taxation."*  This  position  seems  to  be  ideological.  The  U.S. 
delegation  does  not  support  the  Group  of  77's  view,"*  yet  the  negoti- 


112.  Id. 

113.  1977  Report,  supra  note  45.  at  8. 

114.  Subscriptions  will  be  on  the  U.N.  scale.  Consequently,  the  United  States  will  provide 
approximately  25%  of  the  fundings. 

115.  This  position  is  reflected  in  the  ICNT,  supra  note  8,  art.  184,  Annex  HI.  para.  \l(e). 

116.  1977-78  Hearings,  supra  note  19,  at  88,  128.  The  United  States  main  concern  is  assur- 
ing that  each  side  of  the  parallel  system  has  equivalent  burdens.     . 
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ating  texts  provide  for  tax  immunity."^  Private  enterprises  would 
not  enjoy  such  immunity.  Considering  that  the  maximum  federal 
corporate  tax  rate  in  the  United  States  is  forty-six  percent,""  the 
competitive  advantage  to  the  Enterprise  over  State  and  private 
companies  would  be  considerable. 

The  extent  to  which  the  Enterprise  would  be  required  to  pass  its 
revenues  to  the  developing  countries  is  unclear."*  The  Third  World 
seeks  to  assure  that  the  same  high  front-end  and  long-term  financial 
burdens  that  may  threaten  the  viability  of  State  and  private  enter- 
prises would  not  be  imposed  upon  the  Enterprise. 

Mandatory  technology  transfer  probably  would  allow  the  Enter- 
prise to  gain  sophisticated  technology  at  less- than  commercial 
value. '^''  The  Enterprise  would  be  able  to  choose  the  best  available 
technology  and  would  receive  proven  technology  at  the  outset,  in- 
stead of  engaging  in  long  and  costly  research  and  development. 

Other  conditions  of  obtaining  and  maintaining  mining  rights  also 
could  affect  the  competitive  balance.  Unless  the  Enterprise  and 
State  and  private  operators  were  subject  to  the  same  requirements, 
such  as  environmental,  conservation,  or  safety  regulations,  the  En- 
terprise would  have  a  competitive  advantage.  The  Group  of  77  con- 
tinues to  resist  efforts  by  developed  countries  to  ensure  that  both 
sides  of  the  dual  system  operate  under  the  same  regulatory  con- 
straints.'^' 

As  contemplated  by  the  Group  of  77,  the  banking  system  would 
provide  the  Enterprise  with  mine  sites  explored  by  State  and  pri- 
vate enterprises  seeking  authorizations  to  mine.'"  The  United 
States  has  agreed  to  provide  the  Enterprise  with  prospected  mine 
sites,  but  has  not  conceded  on  the  issue  of  explored  sites.'"  There  is 
a  very  great  difference  between  the  two  types  of  sites,  because  the 
cost  of  exploration  vastly  exceeds  the  cost  of  prospecting.'^*  In  addi- 

117.  ICNT,  supra  note  8,  art.  184.  Annex  III.  para.  11(e). 

118.  I.R.C.  §  11(b),  (c). 

119.  1977-78  Hearings,  supra  note  19,  at  128. 

120.  This  is  a  function  of  the  reality  that  a  forced  sale  rarely  results  in  the  seller  receiving 
full  commercial  value.  There  is  no  real  negotiation  under  the  contemplated  system.  Id.  at  93. 
This  problem  is  compounded  because  the  Group  of  77  supports  a  highly  politicized  system 
of  dispute  settlement  for  technology  transfer.  Id.  at  94. 

121.  1977-78  Hearings,  supra  note  19,  at  71.  See  ICNT,  supra  note  8,  Annexes  II  &  III;  NG- 
1  Statement,  supra  note  49,  at  238. 

122.  ICNT,  supra  note  8,  Annex  II.  para.  4(j)(i).    ., 

123.  Id.:  1977-78  Hearings,  supra  note  19,  at  88. 

124.  The  cost  of  exploring  one  site  is  estimated  to  be  between  $16.4  and  $50.7  million, 
depending  on  vessel  costs.  The  cost  of  prospecting  one  site  is  estimated  to  be  approximately 
$1.6  million.  J.  Nyhart,  supra  note  43,  at  129. 
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tion,  the  cost  in  each  case  would  be  front-end,  and  therefore,  partic- 
ularly onerous.  Thus,  the  Group  of  77  approach  would  provide  the 
Enterprise  with  a  huge  competitive  advantage  over  State  and  pri- 
vate operators  while  the  U.S.  proposal  would  result  in  less  disparity 
between  the  two  groups. 

The  quota,  antimonopoly,  or  antidensity  system  likely  would 
apply  only  to  State  and  private  enterprises.  Thus,  the  Enterprise 
could  enjoy  an  enormous  economic  advantage  by  virtue  of  its  ability 
to  operate  a  large  number  of  sites.  The  economies  of  scale  for  trans- 
portation, for  example,  could  be  considerable. 

The  review  conference  also  would  likely  operate  only  to  the  disad- 
vantage of  State  and  private  enterprises.  States  entering  the  system 
would  face  a  massive  initial  investment  which  probably  would  have 
to  be  recovered  profitably  in  only  one  operation,  and  the  expectation 
of  further  operations  would  be  limited  or  denied  entirely. 

Finally,  it  would  be  naive  to  expect  that  the  Authority,  controlled 
by  the  developing  countries  and  run  primarily  for  their  benefit, 
would  not  have  an  institutional  bias  in  favor  of  the  Enterprise.  To 
the  extent  that  the  Authority's  powers  are  discretionary,  bias  could 
be  decisive.  Even  without  substantial  discretion,  institutional  bias 
could  be  detrimental  to  the  competitive  position  of  State  and  pri- 
vate operators. 

Looking  ahead  to  the  exploration  and  exploitation  of  other  com- 
mon global  resources  and  to  the  use  of  common  areas,  any  seabed 
mining  Enterprise  could  provide  a  precedent,  and  might  herald  a 
global  shift  away  from  State  and  private  enterprise.  More  impor- 
tantly an  Enterprise  enjoying  a  privileged  competitive  position 
could  endanger  the  future  of  State  and  private  development  and  use 
of  the  global  common  areas.  In  either  case  an  Enterprise  politically 
dominated  by  and  operated  for  the  benefit  of  the  Third  World  would 
create  a  precedent  having  uncalculably  serious  consequences.  Could 
the  United  States  afford  to  see  Antarctica  developed,  or  outer  space 
utilized,  in  this  manner?  The  extent  of  the  mineral  and  living  re- 
sources of  Antarctica  and  the  communications  and  potential  energy 
uses  of  space  suggest  not,  and  it  is  doubtful  that  the  U.S.  Senate 
would  view  the  situation  differently. 

in.    Other  Elements  of  the  Law  of  the  Sea  Treaty 
AND  THE  No-Treaty  Alternative 

A.    Nonseabed  Aspects  of  the  Treaty 
The  anticipated  nonseabed  provisions  of  the  future  Law  of  the 
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Sea  treaty  would  provide  insufficient  benefits  to  the  United  States 
to  justify  a  deep  seabed  regime  which  lacks  assured  access  and 
creates  undesirable  precedents.  Moreover,  certain  nonseabed  ele- 
ments could  have  negative  effects  on  important  U.S.  interests. 

Admittedly,  the  negotiating  texts  and  the  continuing  talks  indi- 
cate tiiat  the  treaty  probably  will  contain  the  following  positive 
elements: 

1.  A  fixed  maximum  breadth  of  twelve  miles  for  the  ter- 
ritorial sea;'" 

2.  A  fixed  maximum  breadth  of  200  miles  for  the  eco- 
nomic zone;'^' 

3.  A  reasonably  fixed  and  identifiable  outer  limit  for  the 
continental  shelf  subject  to  coastal-State  jurisdiction  for 
the  purposes  of  development  of  natural  resources;'"  , 

4.  A  uniform  fisheries  regime  that  provides  for  effective 
conservation  and  full  utilization,  including:'^** 

a.  Coastal-State  preferential  rights  to  the  harvest  and 
foreign  State  rights  to  the  surplus  within  the  eco- 
nomic zone;'^' 

b.  Coastal-State  control  over  anadromous  species, 
such  as  salmon  throughout  their  range; '^" 

c.  Some  international  cooperation  in  the  conserva- 
tion and  utilization  of  highly  migratory  species,  such 
as  tuna;'" 

5.  Additional  international  protection  of  marine  mam- 
mals;'" 

6.  Protection  for  transit  through  international  straits 
overlapped  by  territorial  seas;'" 

7.  A  special  regime  for  archipelagic  States  which  would 


125.  ICNT,  aupra  note  8.  art.  3. 

126.  Id   art.  57. 

127.  [d  art.  76  does  not  reflect  the  degree  of  certainty  concerning  the  outer  limits  of  the 
continental  shelf  which  is  likely  to  emerge  from  the  negotiations.  See  1978  Report,  Pt.  1,  supra 
note  .Tl,  at  2.3-25;  1978  Report,  Pt.  2,  supra  note  17,  at  17-18. 

128.  ICNT,  supra  note  8,  arts.  61-62. 

129.  Id  art.  62(2). 

130.  Id  art.  66. 

131.  Id.  art.  64  &  Annex  I. 

132.  Id.  art.  65  fails  to  reflect  the  degree  of  protection  for  marine  mammals  that  is  likely 
to  emerge  from  the  negotiations.  See  1978  Report,  Pt.  2,  supra  note  17,  at  20. 

133.  ICNT,  supra  note  8,  art.  38. 
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provide  protection  for  transit  through  archipelagic  wa- 
ters;'^^ 

8.  Additional  protection  of  the  marine  environment;'" 
and 

9.  Additional  measures  for  the  peaceful  settlement  of 
disputes.'" 

Although  these  elements  are  certainly  useful,  they  do  not  consti- 
tute a  great  advance  over  present  customary  international  law. 
They  also  do  not  restrain  hard-line  territorialist  States,  such  as 
Peru,  and  probably  do  not  offer  a  serious  prospect  for  rolling  back 
existing  inconsistent  claims  such  as  the  200-  and  50-mile  security 
zones  declared  by  North  Korea.'"  The  positive  elements  of  the 
treaty,  however,  probably  would  increase  the  prospects  of  achieving 
uniformity  of  clafms,  as  well  as  marginally  retard  the  erosion  of 
maritime  rights  and  interests. 

Among  the  likely  negative  aspects  of  the  treaty  are: 

1.  A  dangerous  ambiguity  in  the  allocation  of  coastal- 
State  and  international  community  rights  in  the  economic 
zone,  that  is,  uncertainty  with  respect  to  where  coastal- 
State  rights  over  resources  end  and  maritime  rights 
begin;'^* 

2.  A  highly  restrictive  and  burdensome  regime  for  for- 
eign marine  scientific  research  in  the  economic  zone;''* 

3.  Severe  limitations  on  dispute  settlement  which  is  both 
compulsory  and  binding,  so  that  the  exercise  of  coastal- 
State  sovereign  rights,  enforcement  authority,  and  any 
decision  with  respect  to  foreign  research  in  the  economic 
zone  is  or  may  be  effectively  excluded;'^" 


134.  Id.  art.  53. 

135.  Id.  arts.  193-238;  Alternative  Texts,  supra  note  11,  at  79-98.  See  also  1978  Report.  Ht. 
2,  supra  note  17,  at  21-23. 

136.  ICNT,  supra  note  8,  arts.  187-92.  279-97,  Annexes  IV-VII;  Alternative  Texl.s.  supra 
note  11,  at  99-108.  See  also  Sohn,  Settlement  of  Disputes  Relating  to  the  Law  of  the  Sea 
Convention.  3  Envir.  Pol'y  &  L.  98-100  (1977). 

137.  Geographer,  U.S.  Dep't  of  State,  Limits  of  the  Sf^s  No.  36,  at  153  (3d  rev.  1975); 
Library  of  Congress,  Security  Zone  Claims  by  Various  Nations,  citing  Foreign  FIroadcast 
Information  Service,  Daily  Report,  Asia  and  Pacific  D6  (Aug.  1,  1977).  1  he  2(X)-mile  claim, 
in  fact,  relates  to  the  economic  zone  in  the  Yellow  Sea,  where  delimitation  limits  the  geo- 
graphical scope  of  the  claim  generally  to  50  miles. 

138.  ICNT,  supra  note  8,  arts.  56,  58;  1977-78  Hearings,  supra  note  19.  at  197-98. 

139.  ICNT,  supra  note  8,  arts.  56,  239-78;  1978  Report,  Ft.  1.  supra  note  31.  at  34-35;  1978 
Report,  Ft.  2,  supra  note  17,  at  23-24. 

140.  See  note  136  supra;  see,  e.g.,  ICNT,  supra  note  8,  arts.  191.  296-97. 


182 


288  Virginia  Journal  of  International  Law  [Vol.  19:2 

4.  A  flag-State  right  to  preempt  a  wide  range  of  coastal- 
State  enforcement  actions  with  respect  to  environmental 
protection  in  the  economic  zone.'^' 

The  ambiguity  in  the  regime  of  the  economic  zone  makes  uncertain 
the  freedom  of  navigation  in  the  most  important  thirty  percent  of 
ocean  waters. '^^  Efforts  to  specify  that  these  waters  would  rernain 
high  seas  have  been  resisted  by  the  coastal  States,  as  have  efforts 
to  preserve  navigation  and  communication  rights  in  unambiguous 
language.'"  This  implies  that  coastal  States  do  not  intend  to  pre- 
serve those  rights. 

Most  marine  scientific  research  is  and  ought  to  be  carried  out 
within  200  miles  of  the  coast;  but  there  are  numerous  excessive 
restrictions  in  the  negotiating  texts  on  foreign  marine  scientific  re- 
search within  the  economic  zone,'*'*  Also,  the  conditions  which 
coastal  States  may  place  on  research  would  entail  considerable  ad- 
ditional expense  and  practical  difficulty. '^^  Those  restrictions  and 
conditions  threaten  to  cause  opposition  by  the  U.S.  scientific  com- 
munity to  treaty  ratification.  A  number  of  influential  representa- 
tives of  that  community  maintain  that  they  would  be  better  off 
negotiating  access  to  the  economic  zones  on  a  strictly  bilateral  basis, 
rather  than  within  the  context  of  the  new  Law  of  the  Sea  treaty, 
/idmittedly,  however,  a  minority  of  scientists  believe  that  the  very 
existence  of  the  negotiating  texts  has  set  the  pattern  for  unilateral 
legislation  and  bilateral  negotiations,  and  therefore,  the  treaty 
would  not  cause  major  additional  difficulties. 

The  practical  effect  of  the  Law  of  the  Sea  treaty  for  peaceful 
settlement  of  disputes  would  be  limited  because  the  texts  restrict 
dispute  settlement  on  precisely  those  matters  that  are  most  likely 
to  lead  to  disagreement.  In  particular,  coastal-State  resistance  to 
compulsory  and  binding  dispute  settlement  for  key  aspects  of  the 
economic  zone  regime  has  negative  implications  for  maritime  pow- 
ers, distant  water  fishing  nations,  and  researching  States. 

Flag-State  preemption  of  certain  coastal-State  enforcement  ac- 
tions in  the  economic  zone  is  appealing  to  maritime  nations.  The 
United  States  is  a  maritime  power,  but  it  is  also  the  second  largest 


141.  ICNT.  supra  note  8,  art.  229;  Alternative  Texts,  supra  note  11,  at  93-94;  1978  Report, 
Pt.  2,  supra  note  17.  at  21-22. 

142.  Communication  is  affected  similarly.  See  1977-78  Hearings,  supra  note  19,  at  197-98. 

143.  Id. 

144.  ICNT.  supra  note  8,  arts.  56,  239-78. 

145.  See,  e.g..  id.  arts.  247.  249,  250. 
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coastal  State  and  its  concern  for  the  environment  is  noteworthy."* 
The  U.S.  environmental  community  thinks  that  flag-State  preemp- 
tion, however  carefully  conditioned,  cannot  be  reconciled  with  the 
goal  of  effective  environmental  protection. 

In  summary  the  nonseabed  aspects  of  the  negotiating  texts  pres- 
ent numerous  difficulties  which  are  sufficiently  significant  to  ques- 
tion the  treaty's  acceptability  to  the  U.S.  Senate,  regardless  of  the 
treaty's  terms  concerning  the  seabed  regime.  Therefore,  acceptance 
of  an  unfavorable  deep  seabed  regime  could  not  be  justified  by  the 
benefits  to  be  derived  from  other  elements  of  the  treaty. 

B.     The  No-Treaty  Alternative 

A  sound,  comprehensive  Law  of  the  Sea  treaty  is  in  the  interests 
of  the  United  States.  The  previous  discussion,  however,  shows  that 
from  the  U.S.  standpoint  the  negotiating  texts  are,  and  are  likely 
to  remain,  deficient.  In  assessing  the  acceptability  of  those  deficien- 
cies, the  assumption  has  been  that  the  United  States  has  the  alter- 
native of  not  becoming  a  party  to  a  new  Law  of  the  Sea  treaty.  The 
remaining  question  is  whether  the  asumed  no-treaty  alternative  is 
realistic. 

The  world  situation,  in  the  absence  of  a  comprehensive  Law  of  the 
Sea  treaty,  can  be  predicted  from  the  current  negotiating  texts  the 
directions  of  the  ongoing  talks  and  trends  in  State  practice.  These 
factors  indicate  that  the  negotiating  texts  represent  a  model  for 
the  minimum  coastal-State  regime,  although  some  coastal  States 
such  as  the  United  States  are  unilaterally  claiming  less  jurisdiction 
than  the  negotiating  texts  would  allow.  The  majority  of  coastal 
States,  however,  are  making  jurisdictional  claims  which  closely  par- 
allel the  negotiating  texts  or  which  far  exceed  what  the  texts  sanc- 
tion. As  of  December,  1978,  eighty-four  States  claimed  a  2(X)-mile 
economic  zone,  twenty-eight  claimed  a  200-mile  fisheries  zone,  and 
eleven  claimed  a  200-mile  territorial  sea.'"  If  the  jurisdictional 
claims  are  analyzed  on  a  regional  basis,  it  is  found  that: 

1.     In  the  African  region  comprised  of  thirty  States,  eight- 


hs. In  recent  Conference  sessions,  the  U.S.  delegation  has  undertaken  substantially  in- 
creased efforts  to  maximize  protection  of  the  marine  environment  in  the  treaty.  See  1978 
Report,  Pt.  1,  supra  note  31,  at  32-34. 

147.  Krueger  &  Nordquist,  200-Mile  Zones;  State  Practice  in  North  America,  East  Asia 
and  Oceana  App.  A  (n.d.)  (unpublished).  As  of  December  1,  1978,  six  non-independent 
territories  also  had  200-mile  zones.  Id.  See  also  Geographer,  National  Maritime  Claims  (Nov. 
7,  1978)  (unpublished). 
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een  had  200-mile  claims  (nine  economic  zones,  two  fisher- 
ies zones,  and  seven  territorial  seas);      ' 

2.  In  the  East  Asia  and  Pacific  region  comprised  of 
thirty-one  States,  twenty-two  had  200-mile  claims  (four- 
teen economic  zones,  seven  fisheries  zones,  and  one  terri-     • 
torial  sea); 

3.  In  Europe  comprised  of  twenty-two  States,  fifteen  had 
200-mile  claims  (four  economic  zones  and  eleven  fisheries  ' 
zones); 

4.  In  South  America  comprised  of  seventeen  States,  fif- 
teen had  200-mile  claims  (six  economic  zones,  one  fisher- 
ies zone,  and  eight  territorial  seas); 

5.  In  North  America  and  the  Caribbean  comprised  of 
twelve  States,  nine  had  200-mile  claims  (four  economic 
zones  and  five  fisheries  zones); 

6.  In  the  Near  East  and  Asia  comprised  of  nineteen 
States,  six  had  200-mile  claims  (all  economic  zones). '^'* 

Ten  years  earlier,  in  1958,  only  six  States  had  200-mile  claims.'^* 
Now  approximately  twenty  additional  States  each  will  gain  25,000 
square  miles  or  more  if  they  make  200-mile  claims.""  Given  these 
facts  and  the  current  trend  in  favor  of  200-mile  claims,  it  is  likely 
that  with  or  without  a  treaty,  200-mile  claims  will  become  the 
nearly  universal  rule.'" 

The  treaty  probably  would  not  roll  back  existing  claims  which 
exceed  the  limits  permitted  States  Parties,  yet  it  almost  certainly 
would  result  in  an  expansion  of  most  claims  to  the  maximum  al- 
lowed by  the  agreement.  To  think  otherwise  is  to  ignore  history."^ 

The  situation  with  respect  to  claims  would  not  be  greatly  different 
in  the  absence  of  the  treaty,  as  the  negotiating  texts  on  this  issue 
are  clearly  regarded  as  normative  by  most  of  the  international  com- 
munity. Some  additional  extensions  of  jurisdiction  beyond  that  re- 
flected in  the  texts,  however,  might  result  if  the  treaty  did  not  enter 
into  force  and  were  not  widely  ratified.'" 

148.  Nossnman,  KrucRcr  &  Mnrsh,  (n.H.)  (unpublished). 

149.  2  Nf.w  Directions  in  the  Law  of  the  Sea  873-74  (Lay,  Churchill,  Nordquist,  eds. 
1973). 

ir)n.   No.ssaman,  Krucger  &  Marsh,  supra  note  148. 

151.  2  New  Directions  in  the  Law  of  the  Sea,  supra  note  149,  at  873-74. 

l.')2.  Id. 

l.'S.I.  The  exercise  of  community  rights  would  suffer  more  in  that  case,  but  probably  only 
to  a  limited  extent.  See  Darman,  The  Law  of  the  Sea:  Rethinking  U.S.  Interests,  56  Foreign 
Aff.  373  (1978). 
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■  With  respect  to  international  straits  passage  and  transit  of  archi- 
pelagos, absent  a  Law  of  the  Sea  treaty,  economic  and  military 
imperatives  probably  would  result  in  regimes  similar  to  those  pro- 
vided by  the  texts.  The  interests  of  naval  powers  in  strategic  mobil- 
ity and  of  the  world  community  in  commercial  movement  probably 
would  dictate  the  result.'" 

The  continental  shelf  regime  is  established  in  the  Continental 
Shelf  Convention'"  and  customary  international  law.  The  existence 
of  a  Law  of  the  Sea  treaty  will  not  substantially  affect  this  regime, 
except  possibly  to  make  the  outer  edge  of  the  shelf  more  uniform. 

It  is  clear  from  informal  discussions  among  all  the  States  likely 
to  engage  in  deep  seabed  mining  in  the  foreseeable  future  that  with- 
out a  treaty,  deep  seabed  mining  would  proceed  as  a  freedom  of  the 
high  seas.'"  Access  would  be  assured,  yet  a  new  international  bu- 
reaucracy, with  all'its  likely  expense,  bias,  uncertainty,  and  adverse 
precedential  impact  would  be  avoided.  Bilateral  and  multilateral 
agreements  among  ocean  mining  States  would  avert  conflicts.  Third 
World  reaction  probably  would  be  limited  to  political  protests  and 
legal  challenges.  Physical  interference  with  mid-Pacific  mining  op- 
erations would  be  illegal  and  logistically  impossible  for  all  but  blue- 
water  vessels  and  inevitably  would  bring  a  decisive  response. 

V.    Conclusion 

The  Law  of  the  Sea  Conference  is  negotiating  a  treaty  which  is 
likely  to  be  unacceptable  to  the  U.S.  Senate.  Assuming  that  the 
current  negotiating  texts  are  largely  reflective  of  the  final  outcome, 
access  to  deep  ocean  minerals  would  not  be  assured  for  the  United 
States.  In  addition,  harmful  precedents  would  be  created  by  the 
deep  seabed  regime  for  a  wide  range  of  important  existing  and  antic- 
ipated international  arrangements.  Given  the  substantial  problems 
of  the  treaty,  it  is  highly  unlikely  that  such  a  regime  could  be  justi- 
fied by  the  possible  benefits  which  the  treaty  would  provide  to  the 


154.  Id. 

155.  Convention  on  the  Continental  Shelf,  done  Apr.  29,  1958,  15  U.S.T.  471,  T.I.A.S.  No. 
5578,  499  U.N.T.S.  312.  See  also  Multilateral  Treaties  in  Respect  of  Which  the  Secretary. 
General  Performs  Depositary  Functions  486-87,  U.N.  Doc.  ST/LEG/SEH.U/9  (1976);  North 
Sea  Continental  Shelf  Cases  (Federal  Republic  of  Germany  v.  Denmark;  Federal  llepublic 
of  Germany  v.  Netherlands),  (1969)  I.C.J.  3. 

156.  This  is  the  clear  position  of  the  United  States  and  most  other  developed  countries 
possessing  the  requisite  technology.  Provisional  Summary  Record  of  the  109lh  Plenary  Meet- 
ing, U.N.  Doc.  A/CONF.62/SR.109  (prov.  ed.  1978),  SWF— New  Yorker  Session,  supra  note 
49,  at  123.  .    ■      ' 
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United  States.  The  no-treaty  alternative  would  be  tolerable  with 
respect  to  nonseabed  matters  and  perferable  with  respect  to  deep 
ocean  mineral  development. 

If  the  U.S.  Senate  is  to  approve  the  treaty,  the  United  States  must 
reverse  the  trends  of  the  deep  seabed  negotiations.  U.S.  concessions, 
however,  may  have  led  the  Conference  down  a  path  from  \yhich 
there  is  no  return.  That  a  reversal  could  be  accomplished  is,  there- 
fore, doubtful.  Nevertheless,  this  substantial  doubt  must  be 
weighed  against  the  near  certainty  of  Senate  disapproval  of  the 
treaty  if  the  Conference  trends  remain  unchanged. 

Postscript 

Following  the  completion  of  the  galleys  for  this  article,  the  spring 
1979  meeting  of  the  Law  of  the  Sea  Conference  produced  Revision 
1  of  the  ICNT.'"  The  new  text  reflects  improvements  in  some  re- 
spects, but  also  presents  additional  serious  problems  and  consoli- 
dates earlier  deficiencies. 

Under  the  new  text,  access  to  deep  ocean  minerals  is  not  assured 
and  adverse  precedents  are  not  eliminated.  Indeed,  access  is  even 
more  uncertain  in  some  respects  and  adverse  precedential  effects 
are  more  numerous. 

I.    Deep  Seabed  Provisions 
A.     Transfer  of  Technology 

Mandatory  transfer  of  ocean  mining  technology  not  only  to  the 
Enterprise,  but  also  to  developing  countries  remains.'^"*  Dispute  set- 
tlement procedures  for  technology  transfer  do  include  a  reference  to 
UNCITRAL  Arbitration  Rules,  which  are  considered  fair,  but  the 
text  provides  that  the  Authority  may  issue  its  own  arbitration 
rules.'"  The  prospects  for  an  unfair,  politicized  procedure  are,  there- 
fore, considerable. 

There  is  a  new  obligation  in  the  Revision,  as  well: 

157.  Informal  Composite  Negotiating  Text/Revision  1,  U.N.  Doc.  A/CONF.62/WP.10/ 
Rev.l.  (1979)  (hereinafter  cited  as  ICNT  Rev.  1). 

158.  Id.,  Annex  II,  art.  5.  The  provision  relating  to  the  Enterprise  does  state  that  the 
transfer  obligation  may  be  invoked  only  if  the  technology  is  not  otherwise  available  under 
fair  and  reasonable  conditions.  Id.  para,  (c)  One  should  ask  what  "fair  and  reasonable 
means".  Normal  rules  of  interpretation  would  suggest  that  "commercial"  terms  are  not 
necessarily  contemplated  by  this  provision,  as  "commercial",  appears  in  other  provisions,  but 
not  this  one.  In  any  case,  mandatory  transfer,  as  a  forced  sale,  remains  the  central  problem. 

159.  Id.,  para.  2. 
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In  the  event  that  the  Enterprise  is  unable  to  obtain  appro- 
priate technology  on  fair  and  reasonable  commercial 
terms  and  conditions  to  commence  in  a  timely  manner  the 
processing  of  the  minerals  it  recovers  from  the  Area,  the 
States  Parties  which  are  engaged  in  activities  in  the 
Area  or  whose  nationals  who  are  engaged  in  activities  in 
the  Area,  and  other  States  Parties  having  access  to  such 
technology  shall  consult  together  and  shall  take  effective 
measures  to  ensure  that  such  technology  is  made  available 
to  the  Enterprise  on  fair  and  reasonable  commercial  terms 
and  conditions.'*" 

This  is  clearly  a  potentially  expensive  obligation  on  States  Parties 
and  suggests  substantial  government  intervention  in  the  market- 
place. The  provision,  which  involves  land-based  operations,  goes  far 
beyond  what  a  Law  of  the  Sea  treaty  ought  to  encompass  and  most 
certainly  establishes  a  very  bad  precedent. 

Moreover,  technology  under  the  new  text  is  now  expressly  defined 
to  include  know-how  and  training,  as  well  as  all  other  aspects  of 
technology.  The  transfer  obligation  now  also  extends  to  operation 
and  maintenance.'" 

B.  Production  Ceiling 

The  new  text  does  not  improve  the  production  ceiling  provision.'" 
A  major  U.S.  effort  failed  to  achieve,  among  other  things,  a  formula 
to  guarantee  continued  seabed  production  even  when  the  nickel 
market  falls  substantially.  Moreover,  the  text  now  contemplates 
extension  of  the  ceiling  beyond  its  initial  term  and  the  Enterprise 
now  has  an  absolute  priority  over  State  and  private  operators, 
when  the  ceiling  forces  a  selection  among  them.'"  This  is  clearly 
unacceptable,  as  it  subverts  the  parallel  access  sytem  by  con- 
verting it  to  a  clearly  unitary  system. 

C.  Authority  Participation  in  Commodity  Arrangements 

In  the  new  text,  the  Authority  retains  its  power  to  represent  in 
commodity  arrangements  not  only  Enterprise  production,  but  also 
State  and  private  production.'"  The  text  is  not  at  all  clear  as  to 

160.  Id.,  para.  3. 

161.  Id.,  para.  5. 

162.  Id.,  ICNT  Rev.  1,  supra  note  157,  art.  151,  para.  2. 

163.  Id.,  Annex  II,  art.  7,  para.  4. 

164.  ICNT  Rev.  1,  supra  note  157,  art.  151.  para.  1. 
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whether  Authority  participation  in  ICA's  could  be  blocked  by  the 
United  States  or  other  vitally  affected  countries. 

D.  Quota  System 

Revision  1  contains  detailed  antimonopoly  and  antidensity  provi- 
sions on  the  Russo-French  model.'"  This  reflects  a  major  deteriora- 
tion of  the  negotiating  texts,  insofar  as  the  earlier  text,  merely  con- 
tained a  statement  that,  "inclusion  of  a  quota  or  anti-monopoly 
provision  appears  to  be  acceptable  in  principle  .  .  .  .""^''' 

E.  Review  Conference 

Revision  1  contains  a  provision  for  a  moratorium  on  nodule  devel- 
opment 25  years  after  the  treaty  enters  into  force.'"  This,  alone, 
makes  the  new  text  unacceptable.  This  provision  is  clearly  in  direct 
opposition  to  the  position  of  the  United  States  as  forcefully  ex- 
pressed at  the  last  Geneva  meeting. 

F.  Revenue  Sharing 

Revenue  sharing  provisions  in  the  new  text  are  still  inadequate.""* 
The  contributions  remain  far  too  high  and  excessively  inflexible. 

G.  Non-Manganese  Nodule  Minerals 

Revision  1  retains  the  moratorium  on  non-manganese  minerals.""'* 
It  is  difficult  to  see  how  this  can  be  justified,  in  light  of  the  useful- 
ness which  thoe  minerals  are  likely  to  prove  to  have.'^" 

H.     The  System  of  Governance 

The  Council  provisions  are  improved,  insofar  as  each  category 
from  which  members  are  to  be  selected  by  the  Assembly  for  the 
various  chambers  is  more  carefully  defined  and  is  better  circum- 
scribed to  reduce  the  possibillities  of  capricious  action  in  the  selec- 
tion process.'^'  However,  the  Soviet  Bloc  retains  an  express  guaran- 
tee of  three  seats  on  the  Council  and  the  United  States  continues 

IG.'j.  Id  ,  Annex  II,  art.  6,  para.  (d). 

106.  ICNT,  xupra  note  8,  Annex  II,  para.  5(1). 

lf)7.  ICNT  Rev.  1,  supra  note  157,  art.  155,  para.  6. 

108.  Id.,  Annex  II,  art.  12. 

169.  ICNT  Rev.  1.  supra  note  157,  para.  3. 

170.  Sec  discussion,  supra. 

171.  ICNT  Rev.  1,  supra  note  157,  art.  161. 
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to  have  no  guarantee  of  participation.'"  The  Assembly  remains  the 
"supreme  organ".'" 

I.     Grandfather  Rights  and  Security  of  Tenure 

There  are  no  grandfather  rights  in  Revision  1.  Security  of  tenure 
under  the  direct  access  side  of  the  parallel  system  may  have  been 
improved,  but  a  detailed  analysis  of  the  many  relevant  and  complex 
provisions  is  necessary  to  attain  a  respectable  degree  of  confidence 
on  the  point.  It  is  at  least  clear  that  revocation  of  authorizations  to 
operate  on  that  side  of  the  parallel  system  remain  unpredictable.''* 
There  is  most  certainly  no  security  of  tenure  for  companies  operat- 
ing in  joint  ventures  with  the  Enterprise. 

J.     Discretion  in  'the  Authority 

Although  discretion  in  the  Authority  to  deny  all  qualified  appli- 
cants for  mine  sites  licenses  to  operate  has  been  reduced,  the  result 
is  still  far  from  acceptable.  The  criteria  for  selection  among  quali- 
fied applicants  continues  to  require  highly  discretionary  decisions 
on  the  part  of  the  Authority.  Among  other  serious  problems,  "equi- 
table merit,"  a  very  vague  concept,  plays  a  role  in  the  selection 
process. ''*  Rules  and  regulations  which  might  be  employed  to  define 
that  criterion  would,  in  the  final  analysis,  require  approval  of  the 
one-nation  one-vote  Assembly.'"  The  danger  in  this  situation  is  self- 
evident. 

K.     Balance  in  the  Dual  Access  System 

Balance  between  the  Enterprise  and  State  and  private  operators 
is  not  achieved  in  the  new  text.  Indeed,  the  problem  is  aggravated. 
Not  only  does  the  Enterprise  retain  tax  immunity  and  its  right  to 
the  technology  of  private  and  State  operators  on  a  mandatory  basis, 
but  also,  is  provided  under  a  new  provision  a  guaranteed  right  to  50 
percent  of  initial  capital  from  States  Parties  in  the  form  of  long- 
term,  interest-free  loans.  Debt  guarantees  by  States  Parties  (or, 
alternatively,  voluntary  contributions)  will  be  made  available  to  the 
Enterprise  in  order  to  meet  the  balance  of  its  initial  capital  require- 
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ments.'"  Of  course,  as  noted  above,  the  Enterprise  not  only  retains 
a  guarantee  to  one-half  of  the  mine  sites,  but  also  may  compete  for 
the  balance  and  even  has  an  absolute  priority  to  mine  sites  when 
the  ceiling  on  production  is  approached.  In  sum,  as  a  practical  mat- 
ter, there  is  not  a  parallel  system,  but  a  unitary  system  of  joint 
ventures  with  the  Enterprise.  There  is  no  assurance  of  direct  access 
for  State  and  private  enterprises. 

Other  Seabed  Issues 

The  text  presents  numerous  additional  difficulties.  One  in  partic- 
ular, however,  deserves  mention.  Revision  1  makes  it  completely 
clear  that  not  only  States  parties  to  the  treaty,  but  also,  "peoples 
who  have  not  attained  full  independence  or  other  self-governing 
status"  are  entitled  to  receive  revenues  from  ocean  mining.''"  This 
includes  funding  of  "national  liberation  movements,"  including 
terrorist  organizations.  It  seems  highly  doubtful  that  the  Senate 
would  agree  to  a  treaty  containing  such  a  provision. 

II.      NONSEABED  ASPECTS  OF  THE  TrEATY 

Serious  deficiencies  remain  in  the  nonseabed  provisions  of  the 
treaty,  however,  some  improvements  were  made.  Provisions  relat- 
ing to  protection  of  navigation  and  of  other  international  commu- 
nity rights  and  freedoms  are  improved  in  relation  to  the  exercise 
by  coastal  States  of  continental  shelf  rights.""  The  exercises  of 
economic  zone  rights,  however,  remain  substantial  threats  to 
community  interests.'"" 

The  very  poor  regime  for  scientific  research  in  the  economic  zone 
was  not  changed,  despite  a  major  effort  by  the  United  States  to 
obtain  even  marginally  signficant  improvements."*'  The  subject 
does  remain  open,  however. 

Dispute  settlement  procedures  are  not  substantially  improved, 
except  the  text  does  include  compulsory  conciliation  for  fishery  dis- 
putes relating  to  the  economic  zone.'"  Necessary  improvements 
relating  to  settlement  of  other  types  of  disputes,  including  those 
arising  out  of  marine  scientific  research  in  the  economic  zone,  were 
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not  achieved.'" 

Flag-State  preemption  remains  in  the  pollution  text.'"^  Signill- 
cant  improvements  sought  by  the  United  States  in  other  environ- 
mental provisions,  however,  were  achieved.'" 

Conclusion  to  Postscript 

There  are  some  improvements  to  the  ICNT  reflected  in  Revision 
1.  However,  on  balance,  the  prospects  for  Senate  approval  of  the 
treaty  are  only  marginally  improved,  if  they  are  improved  at  all. 
This  is  a  result  of  inclusion  in  the  Revision  of  some  substantially 
worse  provisions  than  appeared  in  the  ICNT  and  the  failure  to 
achieve  important  improvements  to  certain  crucial  provisions  of 
the  texts.  The  trends  of  the  negotiations  continue  to  suggest  that 
the  Senate  is  unlikely  to  be  presented  with  a  treaty  which  would 
be  acceptable  to  it,  if  a  treaty  is  concluded  at  all.  As  a  result  of 
Group  of  77  pressure  to  end  the  negotiations  rapidly,  the  time  ta 
achieve  accommodations  essential  to  Senate  approval  is  fast  run- 
ning out. 

183.  Id.,  art.  296,  para.  2. 

184.  Id.,  art.  228. 

185.  Id.,  Part  XU. 
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Mr.  Flippo.  I  believe  the  committee  will  stand  in  recess  now  until 
2  p.m. 

AFTERNOOX    SESSION 

The  subcommittee  met.  pursuant  to  notice,  at  2:10  p.m.,  in  room 
2325,  Rayburn  House  Office  Building,  Hon.  Ronnie  G.  Flippo,  acting- 
chairman  of  the  subcommittee,  presiding. 

]Mr.  Flippo.  The  subcommittee  will  come  to  order. 

The  Subcommittee  on  Space  Science  and  Applications  this  after- 
noon concludes  this  series  of  hearings  on  international  space  activities. 

The  witnesses  invited  to  testify  today  represent  key  Federal  agencies 
involved  in  developing  space  systems,  controlling  exports  of  space 
systems  and  technology,  and  insuring  implementation  of  Federal  pol- 
icies on  the  worldwide  use  of  space  and  space-derived  information. 

The  witnesses  this  afternoon  are  jSlr.  Kenneth  Pedersen,  NASA 
Director  of  International  Alfairs;  and  Mr.  Norman  Terrell,  Deputy 
Assistant  Secretary  for  Oceans  and  International  Environment  and 
Scientific  Affairs,  Department  of  State ;  Dr.  ]Maurice  Mountain,  Direc- 
tor of  Strategic  Technology  and  Munitions  Control  of  the  Office  of 
International  Security  Affairs,  the  Department  of  Defense;  and  Mr. 
Kent  Knowles,  the  Director  of  Office  of  Export  Administration,  De- 
partment of  Commerce. 

Before  we  proceed  I  wall  request  each  witness  to  ])reser)t  his  oral 
testimony  first,  and  then  to  respond  to  questions  in  a  panel  format  after 
the  last  witness  has  testified. 

The  issues  associated  Avith  encouraging  worldwide  participation  and 
the  benefits  of  space,  enhancing  the  U.S.  leadership  in  high  technology, 
and  the  export  controls  implemented  in  the  national  interest,  involve 
an  economics  interaction  between  the  functions  of  these  agencies  rep- 
resented here  today. 

I  believe  our  first  witness  will  be  Mr.  Pedersen.  Would  you  please 
come  forward  and  give  us  the  benefit  of  your  testimony. 

Mr.  Winn.  Mr.  Chairman,  I  was  just  going  to  suggest  that  because 
of  the  limitations  of  time  that  we  might  ask  all  four  witnesses  to  come 
forward  to  make  their  presentations. 

Does  anybody  object  to  all  of  you  sitting  up  here  as  a  panel  and 
goino-  right  through  in  the  order  in  which  vou  are  listed? 

Mr.  Flippo.  Very  good. 

Mv.  Wtxn.  Thank  you  very  much,  gentlemen. 

Mv.  Fltppo.  We  appreciate  that  cooperation. 

The  House  has  a  bill.  I  believe,  dealing  with  foreign  affairs  on  the 
schedule  this  afternoon  which  normally  results  in  several  trips  to  the 
floor. 

We  would  be  delighted  to  have  your  testimony,  Mr.  Pedersen. 

[The  prepared  statement  of  Mr.  Pedersen  is  as  follows:] 

Statement  of  Kenneth  S.  Pedersen.  Director  of  International  Affairs, 
National  Aeronautics  and  Space  Administration 

^Ir.  Chairman,  it  is  a  pleasure  to  be  here  this  afternoon  to  discuss  the  role  of 
NASA  in  international  space  matters.  This  is  my  first  oi>portnnity  to  testify  be- 
fore a  Congressional  comittee  since  I  became  Director  of  NASA's  International 
Affairs  Division  earlier  this  vear. 
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Mr.  Chairman,  today  I  would  like  to  describe  for  you  some  of  the  key  prin- 
ciples which  govern  and  structure  the  conduct  of  NASA's  extensive  interna- 
tional activities.  In  tlie  course  of  this  discussion  I  will  touch  on  several  of  the 
i.ssues  rai.sed  in  the  report  of  the  panel  of  experts  convened  by  your  Subcommit- 
tee in  June  of  last  year.  In  particular.  I  would  like  to  respond  to  the  Subcom- 
mittee's request  to  address  the  future  direction  of  international  space  cooperation. 

NASA's  CURKENT  IXTERXATIOXAL  ROLE 

The  National  Aeronautics  and  Space  Act  of  1958  gives  NASA  the  explicit  re- 
siMjnsibility  to  conduct  international  cooperative  activities  as  an  integral  part 
of  its  primary  mission.  In  keeping  with  this  mandate,  NASA  has  pursued  au 
extensive  program  of  international  activity  involving  over  100  countries,  both 
developing  and  industrialized.  These  international  undertakings  have  contrib- 
uted significantly  to  meeting  NASA's  goals  in  space  exploration  and  the  peaceful 
application  of  the  benefits  of  space  on  Earth. 

Mutual  Benefits 

The  cornerstone  of  NASA's  international  cooperative  project  philosophy  is  mu- 
tual programmatic  benefit.  Put  most  simply,  proposed  cooperative  activities  must 
contribute  positively  to  NASA's  program  objectives  or  to  broader  U.S.  interests 
and  must  be  evaluated  in  direct  competition  with  domestic  proposals.  In  keeping 
with  the  principle  of  mutual  programmatic  benefit,  each  side  funds  its  own  respon- 
sibilities and  activities. 

In  determining  "mutual  programmatic  benefit,"  the  respective  benefits  to  the 
cooperating  sides  can,  of  course,  be  measured  in  various  ways.  One  major  con- 
sideration, important  lK)th  to  NASA  and  to  our  foreign  counterpart  agencies  in 
assessing  future  cooperative  project  possibilities,  is  the  opportunity  to  reduce 
total  project  costs.  As  suggested  by  some  members  of  your  panel  last  year,  the 
overall  costs  of  managing  a  given  project  on  a  joint  international  basis  frequently 
exceed  that  of  doing  it  on  a  unilateral  national  basis.  However,  sharing  of  ex- 
penses between  two  or  more  partners  can  significantly  reduce  the  cost  to  each  as 
against  doing  the  project  alone,  while  still  allowing  the  parties  to  realize  the 
full  benefits  of  the  project.  Sometimes  reduced  cost  to  each  partner  is  the  critical 
factor  which  makes  the  project  viable. 

Through  its  cooperative  activities  NASA  has  been  able  to  draw  on  the  con- 
siderable hardware  and  scientific  capabilities  of  foreign  nations,  while  at  the 
same  time  reducing  the  cost  to  the  U.S.  of  major  programs — effectively  stretch- 
ing the  program  value  olitained  for  U.S.  dollars  expended.  I  will  mention  briefiy 
only  a  few  examples.  Well  known  to  this  Subconunittee  are  the  European  Space 
Agency's  $660  million  Spacelab  and  Canada's  $90  million  Remote  Manipulator 
System — both  important  conti-ibutions  to  the  Shuttle-based  Space  Transportation 
System.  In  the  space  science  area,  ESA  is  contributing  $100  million  in  hardware 
and  services  to  Space  Telescope.  And  in  the  space  applications  area,  the  new 
SARSAT  project  to  detect  and  locate  aircraft  and  ship  emergency  beacons  by 
satellite  involves  Canadian  and  French  hardware  contributions  which  together 
amount  to  approximately  $20M,  or  nearly  half  the  total  United  States-Canadian- 
French  project  cost.  The  project  will  be  further  enhanced  by  the  addition  of  one 
or  more  Soviet  satellites  compatibly  equipped,  which  we  expect  might  cost  them 
approximately  $40M. 

Financial  gain  is  not  the  only  benefit  realized  liy  NASA  through  international 
cooperation.  In  many  cases,  cooperation  allows  us  to  gain  access  to  facilities  and 
flight  opportmiities  as  well  as  new  scientific  data  which  could  otherwise  not  be 
available  to  the  United  States.  These  opportunities  are  becoming  increasingly 
important  as  the  space-related  capabilities  and  experiences  of  other  nations 
expand. 

Specifically,  NASA  benefits  from  access  to  foreign  sites  for  staging  research 
aircraft  and  launching  sounding  rockets.  In  addition,  the  Soviets  have  flown  U.S. 
experiments  on  two  of  their  ))io]ogi<;al  satellites.  A  third  such  satellite  carrying 
13  U.S.  experiments  is  scheduled  to  be  launched  later  this  month.  These  missions 
have  provided  important  flight  opportunities  for  U.S.  scientists  during  a  period 
of  no  comparable  U.S.  opportunities.  In  space  medicine,  our  arrangements  for 
sharing  detailed  medical  and  pliysiological  data  from  all  manned  space  flights 
have  given  us  access  to  valualile  information  gained  during  the  Soviets'  pioneei-- 
ing  long  duration  flights.  In  the  planetary  area,  data  exchange  agreements  have 
allowed  U.S.  scientists  valuable  insight  into  the  results  of  Soviet  missions  to  Mars 
and  Venus.  Both  we  and  the  Soviets  sent  probes  to  Venus  last  December,  and  the 
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full  data  return  from  the  two  missions  is  being  evaluated  in  joint  studies, 
allowing  U.S.  scientists  to  interpret  Soviet  data  alongside  data  from  the  U.S. 
mission. 

J'roject-by-Project  Approach 

In  addition  to  insisting  on  demonstrable  mutual  benefits,  NASA  concludes  all 
of  its  cooperative  arrangements  through  project-by-project  agreements.  As  a 
matter  of  policy,  we  avoid  umbrella  or  open-ended  agreements  which  may  un- 
reasonably raise  expectations  without  defining  a  realizable  set  of  results.  Instead, 
we  aim  for  finite  project  activities  with  specified  responsibilities  on  each  side 
and  concrete  milestones  against  which  to  measure  accomplishments.  These  agree- 
ments may  take  the  form  of  an  exchange  of  letters  between  oflScials  at  NASA 
and  a  civilian  counterpart  agency  abroad  or  may  be  incorporated  in  a  more 
formal  Memorandum  of  Understanding,  sometimes  accompanied  by  an  intergov- 
ernmental exchange  of  notes.  The  subjects  of  these  agreements  have  varied  in 
scope  from  joint  analysis  of  satellite  data  to  development  of  significant  hardware 
elements  for  the  Space  Transportation  System  and  for  major  spacecraft  mis- 
sions. The  past  two  decades  of  cooperative  activities  have  produced  more  than 
1,000  project-type  agreements. 

Open  Availalyility  of  Data  and  Results 

In  its  international  (as  well  as  domestic)  dealings  NASA  also  places  high 
priority  on  the  principle  of  widespread,  public  availability  of  data  and  results. 
While  appropriate  consideration  is,  of  course,  given  to  the  rights  of  Principal 
Investigators  to  have  first  access  to  data  from  their  experiments,  provisions  are 
made  to  make  the  results  of  NASA  missions  available  to  the  international  scien- 
tific community  both  through  data  depositories  and  through  requirements  on  in- 
'\'estigators  for  early  publication  of  results.  In  international  cooperative  projects, 
results  are  exchanged  between  NASA  and  the  foreign  sponsoring  agency  and  are 
made  available  to  the  world  scientific  community.  Perhaps  the  best  known  ex- 
iimple  of  this  open  approach  is  the  experimental  Landsat  program  in  which 
NASA  has  assured  international  availability  of  satellite  R«&D  data  through  co- 
operative arrangements  for  direct  reception  of  the  U.S.  data  by  foreign  ground 
stations  and  through  an  open  data  dissemination  policy  under  which  data  can  be 
purchased  at  reasonable  cost  on  a  nondiscriminatory  basis  from  the  U.S.  EROS 
Data  Center  and  the  foreign  stations. 

U.^,  Leadership 

A  fourth  theme  which  has  guided  NASA's  international  activities,  and  which 
■was  of  particular  interest  to  your  panel,  has  been  the  importance  of  maintaining 
U.S.  leadership  in  space  science  and  technology.  President  Carter  last  fall  em- 
phasized his  commitment  to  the  goals  of  "assuring  American  scientific  and  tech- 
nological leadership  in  space  for  the  security  and  welfare  of  the  nation  *  *  *," 
while  at  the  same  time  "fostering  space  cooperation  with  other  nations  by  con- 
ducting joint  programs". 

NASA's  cooperative  programs  are  designed  to  avoid  the  leakage  of  critical  U.S. 
technology.  Prior  to  entering  into  a  proposed  cooperative  undertaking,  we  assure 
ourselves  that  not  only  does  our  cooperating  partner  have  the  financial  resources 
but  also  has  a  demonstrated  technical  capability  to  carry  out  its  own  responsi- 
bilities, so  that  the  export  from  the  United  States  of  sensitive  advanced  tech- 
nology is  minimized.  Moreover,  responsibilities  are  stnictured  and  implementa- 
tion plans  defined  so  as  to  assure  full  protection  of  industrial  proprietary  rights 
on  both  sides. 

Later  in  this  testimony  I  will  address  some  of  the  technical  areas  in  which 
the  United  States  faces  growing  foreign  competition  and  how  this  compe- 
tition relates  to  future  international  space  cooperation. 

II.    FUTURE    DIRECTIONS 

Having  briefly  outlined  four  of  the  key  operating  principles  which  structure 
NASA's  role  in  international  space  cooperation,  let  me  now  share  with  you  some 
thoughts  about  the  future,  relating  them  as  appropriate  to  the  priniciples  just 
discussed. 

Broadened  View  of  Mutual  Benefit 

There  is  no  question  that  mutual  programmatic  benefit  must  continue  to  be  a 
primary  NASA  concern  in  considering  international  cooperative  ventures.  There 
is  every  reason  to  expect  that  many  of  the  future  programs  to  be  undertaken  by 
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NASA,  involving  increasingly  sophisticated  technologies  and  such  ambitious  chal- 
lenges as  construction  of  large  structures  in  space  and  more  complex  and  ex- 
tended missions  to  the  planets,  will  be  increasingly  costly.  In  the  face  of  a  con- 
tinuing requirement  to  exercise  prudent  fiscal  restraint,  NASA  will  continue  to 
give  careful  consideration  to  the  possibilities  for  reducing  the  costs  of  these 
projects  to  the  United  States  through  international  arrangements.  Obviously, 
economic  constraints  will  not  be  limited  to  NASA.  NASA's  foreign  counterpart 
agencies  have  always  recognized  the  need  for  international  cost-sharing  if  some 
of  the  most  interesting  missions,  particularly  in  the  space  science  field,  are  to 
be  accomplished. 

I  believe  it  will  be  particularly  important  in  the  future  for  NASA  to  retain 
flexibility  in  defining  and  evaluating  the  benefits  to  be  gained  from  cooperative 
space  projects.  I  am  thinking  particularly  about  our  dealings  with  developing 
nations  which  have  neither  the  financial  resources  nor  technical  expertise  to 
match  those  which  NASA  can  bring  to  a  particular  project.  The  importance  of 
increasing  the  developing  nations'  participation  in  space  activities  and  increasing 
the  benefits  they  derive  from  space  technology  was  specifically  recognized  in  the 
recommendations  of  your  panel  and  is  a  commitment  which  NASA  shares  with 
other  agencies  of  the  U.S.  Government. 

Developing  countries  have  shoA\n  special  interest  in  utilizing  satellite  remote 
sensing  techniques  for  discovering,  extracting  and  better  managing  natural  re- 
sources. Many  developing  nations  are  already  regularly  using  data  from  NASA's 
Landsat  satellites  in  a  wide  variety  of  self-help  projects ;  two  (Brazil  and  India) 
are  operating  receiving  stations  to  obtain  Landsat  data  directly  and  several  more 
are  planning  such  stations.  This  growing  interest  in  remote  sensing  among  de- 
veloping nations  comes  at  a  time  when  NASA  is  making  plans  for  enhanced 
satellite  remote  sensing  capabilities  for  the  19S0's.  The  views  and  needs  of  these 
user  countries  will  be  taken  into  consideration  in  this  planning  process.  With 
this  in  mind  the  U.S.  delegation  to  the  U.N.  Conference  on  Science  and  Tech- 
nology for  Development,  held  last  month  in  Vienna,  offered  American  assistance 
in  helping  developing  countries  set  up  meetings,  on  a  regional  basis,  for  an  ex- 
change of  views  on  current  remote  sensing  experiences  as  well  as  prospects  for 
further  use  of  satellite  remote  sensing  techniques  in  the  1980's.  NASA  is  ready 
to  participate  actively  in  these  proposed  meetings  through  the  provision  of  both 
information  and  experts. 

In  its  report  the  Subcommittee's  Panel  specifically  recommended  that  NASA 
consider  special  pricing  policies  for  developing  country  use  of  remotely  sensed 
data,  launch  services,  and  the  like.  This  recommendation  takes  into  account  the 
fact  that  some  developing  countres  may  be  ill  equipped  to  pay  for  highly  bene- 
ficial space-related  activities.  While  NASA  shares  the  Panel's  desire  to  assure 
that  developing  countries  are  able  to  fully  take  advantage  of  the  space  technolo- 
gies we  have  developed,  it  would  be  extremely  difficult  in  practice  to  devise  a  cost 
schedule  which  would  take  into  account  the  wide  diversity  of  economic  circum- 
stances characterizing  the  broad  class  of  nations  called  "developing".  A  prefer- 
able approach  would  be  to  encourage  greater  LDC  use  of  space  systems  through 
loan  and  technical  assistance  programs  targeted  toward  countries  unable  to 
finance  such  capabilities  on  their  own.  This  technical  and  funding  support  is 
currently  available  through  U.S.  and  foreign  development  assistance  programs 
and  through  international  lending  institutions  such  as  the  World  Bank.  I  would 
hope  that  it  will  be  continued  and  increased  in  the  years  ahead. 

Another  recent  example  of  the  importance  of  maintaining  a  flexible  approach 
to  the  definition  of  mutual  benefit  is  NASA's  recently  initiated  discussions  with 
the  People's  Republic  of  China  ( PRC ) .  In  his  message  to  Congress  last  March 
on  national  science  and  technology  policies,  the  President  noted  that  "most  na- 
tions value  scientific  and  technological  cooperatio  with  the  United  States  (and 
that)  we  can  use  this  fact  to  build  bridges  with  countries  where  official  relation- 
ships have  been  strained  or  absent."  China  has  declared  science  and  technology 
to  be  a  key  element  in  its  modernization  efforts.  As  a  result  of  discussions  be- 
tween NASA  and  the  Chinese  delegation,  an  Understanding  on  Cooperation  in 
Space  Technology  w^as  concluded  as  a  part  of  the  United  States-PRC  Agreement 
on  Cooperation  in  Science  and  Technology,  signed  on  January  31,  1979.  The 
Understanding  provides  for  China  to  purchase  from  U.S.  industry,  under  suitable 
conditions,  a  U.S.  satellite  broadcasting  and  communications  system,  including 
the  associated  ground  receiving  and  distribution  equipment  and  a  ground  station 
capable  of  receiving  earth  resources  data  from  the  NASA  Landsat  remote  sens- 
ing satellites. 
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It  seems  apparent  that  space  cooperation  of  this  type  can  be  of  direct  benefit 
to  China  in  meeting  its  objectives  to  improve  education  and  the  ntilization  of 
its  asricnltural  resources.  At  the  same  time,  such  cooperation  can  be  of  substan- 
tial benefit  to  the  United  States  in  terms  wliich  go  beyond  strict  mutual  pro- 
grammatic benefits.  This  is  true  both  in  a  commercial  sense  and  with  respect 
to  this  country's  broader  foreign  policy  interest  in  a  strong,  secure  China  with 
an  important  role  to  play  in  preserving  world  peace. 

Advance  Coordination 

I  noted  with  interest.  Mr.  Chairman,  that  in  last  year's  hearings,  interest  was 
expressed  to  vour  subcommittee  in  providing  for  earlier  intergovernmental  dis- 
cussions focusing  on  future  space  plans  so  that  budget  planning  and  relations 
with  legislative  branches  here  and  abroad  can  proceed  within  the  context  of 
a  long  range  view.  I  agree  with  your  panel  report  that  these  interactions  should 
not  be  so  formalized  on  an  international  basis  as  to  replace  the  current  project- 
bv-project  approach  through  agency-level  channels.  At  the  same  time,  if  we  are 
to  undertake  significant  cooperative  activities,  we  and  our  foreign  partners  must 
lie  in  a  position  to  identify  fertile  areas  for  prospective  cooperation  early  enough 
to  allow  each  side  to  make  the  necessary  advance  funding  and  technical  prepara- 
tions in  the  context  of  its  other  national  activities.  Similarly,  a  basic  mutual 
understanding  of  our  respective  capabilities,  objectives,  and  plans  will  allow  both 
us  and  our  foreign  partners  to  make  program  and  policy  decisions  in  a  more 
fullv  informed  environment. 

I  believe,  Mr.  Chairman,  that  we  are  making  good  progress  in  assuring  that 
this  vital  information  exchange  process  functions  effectively.  We  currently  con- 
duct periodic  meetings  to  exchange  space  science  and  applications  program 
planning  information  with  the  Canadians,  the  European  Space  Agency  and  the 
United  Kingdom.  We  have  also  exchanged  information  with  the  Soviets  on 
future  planetary  program  plans  with  a  view  to  avoiding  overlap  in  this  very 
costly  area  of  space  activity.  In  the  remote  sensing  area,  NASA  will  be  con- 
tinuing discussions  with  France,  ESA,  Canada,  Japan  and  representatives 
of  various  user  nations  to  explore  ways  of  hai-monizing  future  national  sys- 
tems in  order  to  achieve  maximum  usefulness  to  both  the  satellite  oiier- 
ators  and  users  worldwide — particularly  to  the  developing  countries  where 
scarce  resources  do  not  permit  the  luxury  of  unnecessarily  sophisticated 
data  handling  capabilities.  In  the  near  term,  this  means  encouraging  the 
tlie  ground  work  for  future  nationally-operated  remote  sensing  satellites  which 
are  complementary  and  mutually  beneficial. 

A  specific  case  where  we  expect  to  realize  the  value  of  undertaking  a  broad, 
across-the-board  exchange  of  program  plans  is  in  our  recent  discussions  with  the 
Japanese.  Last  year  we  established  a  Joint  Study  Group  to  discuss  our  respective 
science  and  applications  programs  with  a  view  to  increasing  the  scope  and  level 
of  our  cooperative  space  activities.  Based  on  this  year-long  revie^%  the  Study 
Group  identified  seventeen  areas  for  prospective  cooperative  projects.  The  Study 
Group  recommendations  have  been  I'^viewed  in  .Japan  and  at  NASA  and  approved 
for  implementation.  These  proposed  joint  activities  in  applications  and  science  in- 
clude both  near-term  efforts  and  possible  future  i)rojects — from,  for  example,  use 
of  each  side's  existing  data  for  coordinated  study  of  winds  and  waves  caused  by 
typhoons  in  the  Pacific,  to  undertaking  of  a  joint  mission  design  study  for  possible 
Japanese  contribution  of  pre-entry  science  packages  for  probes  that  will  sample 
the  atmospheres  of  Saturn  and  Titan  in  the  late  19S0's. 

Draft  agreements  to  implement  each  of  the  projects  are  not  being  reviewed  by 
both  sides.  Following  up  the  successful  conclusion  of  the  work  of  the  Study 
Groups,  we  and  the  Japanese  are  studying  the  establishment  of  a  standing  liaison 
group  to  assess  the  implementation  of  agreed  projects  and  to  identify  possible  new 
projects.  I  believe  this  type  of  joint  assessment  of  future  plans  will  assist  NASA 
in  it  own  planning  endeavors  and  will  put  us  in  a  position,  as  recommended  by 
your  panel,  to  inform  Congress  more  effectively  about  our  long  range  interna- 
tional space  science  goals  and  programs. 

Growing  Competition 

While  I  anticipate  that  opportunities  for  new  international  cooperation  ^ill 
continue  to  emerge,  it  is  clear  that  international  competition  exists,  and  will  be 
increasing.  In  addition  to  the  longstanding  U.S./Soviet  space  comnetition,  we  are 
now  seeing  the  emergence  of  other  foreign  space  capabilties  in  such  areas  as  com- 
munirations  satellite  technology,  remote  sensing  and  space  launchers.  In  part,  the 
development  of  these  foreign  capabilities  is  the  inevitable  result  of  maturing 
space  programs  in  Western  Europe.  Canada  and  Japan.  It  is  also  spurred  on  by 
an  increased  recognition  of  the  potential  economic  benefits  of  space  activities. 
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For  example,  a  number  of  forei^  governments  are  giving  high  policy  attention 
to  developing  a  national  industrial  capability  in  communications  satellites,  with  a 
view  to  gaining  an  enlarged  piece  of  this  growing  international  market.  Japan  is 
actively  striving  to  develop  such  capabilties  not  only  in  satellites  but  also  in  as- 
sociated ground  equipment  such  as  small,  low-cost  receivers  for  direct  home  TV 
reception.  France  and  Germany  have  developed  advanced  expertise  in  point-to- 
point  and  broadcast  satellite  and  gix)und  segment  technology.  Both  countries  are 
working  on  the  development  of  high-power  tubes  for  satellite  use  (which  until 
recently  only  the  United  States  had  successfully  manufactured),  and  joint 
French-German  development  of  an  operational  direct  broadcast  satellite  pro- 
gram is  under  serious  consideration.  The  USSR  is  also  developing  and  launching 
communications  satellites. 

In  remote  sensing,  France  is  developing  a  polar  orbiting  sun-synchronous  re- 
mote sensing  satellite,  called  SPOT,  which  is  scheduled  for  launch  in  1984.  A 
Japanese  remote  sensing  satellite  program  calling  for  three  marine  and  two  land- 
oriented  spacecraft  is  underway,  with  the  first  launching  planned  for  1985.  The 
European  Space  Agency  is  also  planning  the  development  of  two  dedicated  remote 
sensing  satellite  missions  for  1985  and  after.  In  addition,  the  Soviets  are  flying 
scanners  and  camera  systems  on   several  manned  and  unmanned  missions. 

In  launch  vehicles,  the  Soviet  Union,  China  and  Japan  are  currently  placing 
satellites  into  orbit  with  expendable  launch  vehicles.  The  Soviets,  who  in  the  past 
have  limited  their  launchings  primarily  to  domestic  and  Eastern  European  pay- 
loads,  may  now  be  in  the  process  of  expanding  the  international  availability  of 
their  launch  capability.  They  have  recently  placed  two  Indian  spacecraft  in  orbit 
and  are  reported  to  be  discussing  further  launches  with  other  non-Communist 
groups.  The  European  Space  Agency  is  developing  the  Ariane  vehicle,  an  ex- 
pendable vehicle  similar  in  capability  to  the  Atlas  Centaur.  Arlane's  first  test 
flight  planned  for  Late  this  year.  India  is  developing  a  small  Scout-type  launcher ; 
although  the  first  test  fiight  last  month  was  a  unsuccessful  conclusion.  Brazil  is 
also  planning  to  deveolp  a  launch  vehicles  based  on  French  technology. 

In  response  to  competitive  developments,  we  must  certainly  give  renewed  high 
priority,  as  the  Administration  does,  to  advanced  research  and  development  aimed 
at  assuring  continuation  of  American  scientific  and  technological  leadership.  In 
the  last  year,  for  instance,  NASA  has  formally  re-entered  the  field  of  advanced 
communications  technology  research  and  development,  consistent  with  one  of  the 
recommendations  of  the  Sirbcommittee's  panel.  NASA's  efforts  are  emphasizing 
high  technology  approaches  for  more  eflScient  frequency  and  orint  utilization 
which  we  believe  will  be  increasingly  essential  to  U.S.  industry  in  the  coming 
decade. 

The  Space  Shuttle,  with  its  enhanced  payload  capability  and  mission  flexibility 
relative  to  expendable  lainich  vehicles,  represents  another  significant  sfep  in 
retaining  U.S.  space  leadership.  In  anticipation  of  the  benefits  of  the  Shuttle, 
a  number  of  foreign  users  are  designing  satellites  or  planning  Spacelab  missions 
for  flight  on  this  new  system  in  the  early  1980's.  We  have  received  earnest  money 
deposits  from  agencies  in  Canada,  Germany,  India.  Indonesia.  Intelsat  and  the 
Arab  Satellite  Communications  Organization  for  Space  Shuttle  launches,  pri- 
marily for  communications  satellites,  in  the  early  1980's.  v 
_  Mr.  Chairman,  in  conclusion  I  would  not  want  to  leave  you  with  the  impres- 
sion that  this  growing  foreign  competition  is  incompatil)le  with  expanding  inter- 
national space  cooperation.  Continuing  dialogue  aimed  at  defining  carefully 
structui-ed  cooperative  efforts  has  a  number  of  positive  advantages,  both  to  the 
United  States  and  to  our  foreign  counterparts  in  this  changing  international 
environment.  In  addition  to  the  benefits  I  mentioned  earlier,  it  permits  us  to 
have  some  influence  over  the  timing  and  direction  of  foreign  program  initiatives. 
It  also  keeps  us  better  informed  as  to  foreign  intentions  and  capabilities,  making 
U.S.  industry  more  effective  competitors. 
Thank  you,  Mr.  Chairman. 

STATEMENT  OY  KENNETH  S.  PEDERSEN,  DIEECTOR  OF  INTEENA- 
TIONAL  AFFAIRS,  NATIONAL  AERONAUTICS  AND  SPACE  ADMIN- 
ISTRATION 

Mr.  Pedersex.  Mr.  Chairman,  I  would  like  to  summarize  my  state- 
ment, and  with  your  permission  make  the  full  statement  a  part  of  the 
record. 
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Mr,  Chairman,  it  is  a  pleasure  to  be  here  this  afternoon  to  discuss 
the  role  of  NASA  in  international  space  matters. 

I  would  like  to  describe  for  you  today  some  of  the  key  principles 
which  govern  and  structure  the  way  NASA  conducts  its  international 
activities.  I  would  like  to  touch  on  several  of  the  issues  raised  by  your 
panel  of  experts  that  was  convened  last  year.  And  in  particular  I 
would  like  to  resjoond  to  the  subcommittee's  request  to  address  the  fu- 
ture direction  of  international  space  cooperation. 

The  cornerstone  of  NASA's  international  cooperative  project  philos- 
ophy is  one  of  mutual  programmatic  benefit.  Put  most  simply,  pro- 
posed cooperative  activities  must  contribute  positively  to  NASA's  pro- 
gram objectives  or  to  broader  U.S.  interests,  and  must  be  evaluated  in 
direct  competition  with  domestic  proposals.  In  keeping  with  the  prin- 
cipal of  mutual  programmatic  benefit,  each  side  in  these  cooperative 
endeaA^ors  funds  its  own  responsibilities  and  activities. 

In  carrying  out  our  international  business,  in  addition  to  insisting 
on  demonstrable  mutual  benefits,  NASA  concludes  all  of  its  cooper- 
ative arrangements  through  project-by-project  arrangements.  As  a 
matter  of  policy,  we  avoid  umbrella  or  open-ended  agreements  which 
may  unreasonably  raise  expectations  without  defining  a  realizable  set 
of  results.  Instead,  we  aim  for  finite  project  activities  with  specified 
responsibilities  on  each  side,  and  concrete  milestones  against  which 
to  measure  these  accomplishments. 

A  third  principle  on  which  we  place  a  very  high  priority,  on  the 
principle  is  widespread  public  availability  of  data  and  I'esults.  Per- 
haps the  best  laiown  example  of  this  approach  is  the  experimental 
Landsat  program,  in  wliich  NASA  has  assured  international  avail- 
ability of  satellite  R.  &  D.  data  through  cooperative  arrangements  for 
direct  reception  of  U.S,  data  by  foreign  ground  stations  and  through 
an  open  data  dissemination  policy  under  which  data  can  be  purchased 
at  reasonable  cost  on  a  nondiscriminatory  basis  from  the  U.S,  EROS 
Data  Center  and  the  foreign  stations. 

A  fourth  theme  which  has  guided  NASA's  international  activities, 
and  which  was  of  particular  interest  to  your  panel,  has  been  the  im- 
portance of  maintaining  U.S.  leadership  in  science  and  technology. 

NASA's  cooperative  international  programs  arc  designed  to  avoid 
the  leakage  of  critical  U.S.  tecnhology.  Prior  to  entering  into  a  pro- 
posed cooperative  undertaking  we  assure  ourselves  that  our  coopera- 
tive partners  have  the  financial  resources  to  do  the  job,  but  that  they 
also  have  a  demonstrated  technical  capability  to  carry  out  their  own 
responsibilities,  so  that  the  export  from  the  United  States  of  sensitive 
advanced  technology  is  made  unnecessary.  Moreover,  responsibilities 
are  structured  ancl  implementation  plans  defined  so  as  to  assure  full 
protection  of  industrial  proprietary  rights  on  both  sides. 

Having  briefly  outlined  these  four  principles,  which  I  think  are 
relevant  to  an  understandnig  of  some  of  the  areas  of  interest  to  this 
subcommittee,  I  would  like  to  briefly  now  discuss  with  you  some  of 
the  future  directions  of  international  space  cooperation,  particularly 
as  it  relates  to  the  principles  I  have  just  discussed. 

The  first  is  with  regard  to  a  broadened  view  of  mutual  benefit.  I 
think  in  my  mind  there  is  no  question  that  mutual  programmatic 
benefit  must  continue  to  be  a  primary  NASA  concern  in  considering 
international  cooperative  ventures.  There  is  every  reason  to  expect 
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that  many  of  the  future  programs  to  be  undertaken  by  NASA  are 
going  to  be  increasingly  sophisticated  in  terms  of  technology,  and 
are  going  to  be  increasingly  costly.  In  the  face  of  a  continuing  require- 
ment to  exercise  prudent  fiscal  restraints,  NASA  will  continue  to  give 
careful  consideration  to  the  possibilities  for  reducing  costs  of  these 
projects  to  the  United  States  through  international  arrangements. 
And  I  might  say  that  this  recognition  is  not  limited  to  NASA.  Our 
foreign  counterpart  agencies  also  realize  the  need  for  international 
cost-sharing.  And  while  it  is  true  thejr  are  vigorously  pursuing  their 
own  independent  programs,  they  continue  to  cite  the  key  role  inter- 
national cooperation  must  play  m  their  space  activities  even  as  we 
recognize  the  importance  of  that  role  in  our  own. 

When  I  speak  of  the  importance  of  retaining  flexibility  and  de- 
fining mutual  benefits,  I  am  thinking  particularly  about  our  dealings 
with  developing  countries,  which  have  neither  the  financial  resources 
or  technical  expertise  to  match  those  which  NASA  can  bring  to  a 
particular  project.  The  importance  of  increasing  the  developing 
nations'  participation  in  space  activities  was  specifically  recognized 
in  the  recommendations  of  your  panel,  Mr.  Chairman,  and  is  a  com- 
mitment which  NASA  shares  with  the  other  agencies  of  the  U.S. 
Government. 

Developing  countries  have  shown  a  special  interest  in  remote  sens- 
ing, particularly  for  discovering,  extracting,  and  better  managing 
their  natural  resources.  I  would  point  out  that  many  developing 
countries  are  already  regularly  using  data  from  NASA's  Landsat 
satellites  in  a  v/ide  variety  of  self-help  projects.  And  two  such  coun- 
tries, Brazil  and  India,  are  operating  receiving  stations  to  obtain 
Landsat  data  directly,  and  several  more  are  planning  such  stations. 

We  believe  that  it  is  important  that  these  developing  countries 
have  a  recognized  role  to  play  in  the  future  development  of  remote 
sensing  capabilities.  I  wish  to  assure  you  that  the  views  aind  needs  of 
these  user  countries  will  be  taken  into  consideration  as  we  plan  for 
the  future  of  remote  sensing. 

With  this  in  mind  the  U.S.  delegation  to  the  U.N.  Conference  on 
Science  and  Technology  for  Development,  UNCSTD,  which  was  held 
just  recently  in  Vienna,  made  a  specific  offer  of  American  assistance 
to  help  developing  countries  set  up  meetings  on  a  regional  basis  for  an 
exchange  of  views  on  current  remote  sensing  experiences,  as  well  as 
prospects  for  future  use  of  satellite  remote  sensing  techniques  in  the 
1980's.  NASA  is  ready  and  willing  to  participate  actively  in  these 
meetings  through  providing  both  information  and  experts. 

In  its  report  the  subcommittee's  panel  recommended  that  NASA 
consider  special  pricing  policies  for  developing  countries  use  of  re- 
motely sensed  data,  launch  services,  and  the  like.  These  are  services 
which  developing  countries  may  not  be  well  equipped  to  pay  for  on 
their  own. 

While  NASA  shares  the  panel's  desire  to  assure  that  the  develop- 
ing countries  are  able  to  fully  take  advantage  of  space  technologies 
that  we  have  developed,  we  believe  it  would  be  extremely  difficult  in 
practice  to  devise  a  cost  schedule  which  would  take  into  account  the 
wide  diversity  of  economic  circumstances  characterizing  the  broad 
class  of  nations  called  developing. 
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I  would  note  that  many  of  the  benefits,  particularly  as  they  relate 
to  such  things  as  meteorological  data,  Landsat  data  and  the  like,  the 
developing  countries  are  already  receiving  either  at  no  cost  or  at  a 
nominal  cost. 

For  the  more  expensive  space-related  activities  we  believe  a  pref- 
erable approach  would  be  to  encourage  greater  LDC  use  of  space 
systems  through  loan  and  technical  assistance  programs  targeted 
toward  the  specific  needs  of  those  countries.  This  technical  and  fund- 
ing support  is  currently  available  through  U.S.  and  foreign  develop- 
ment assistance  programs  and  through  international  lending 
institutions. 

And  as  you  are  aware,  perhaps,  Mr.  Chairman,  the  UNCSTD  was 
active  in  laying  the  groundwork  for  an  initial  fund  to  assist  develop- 
ing countries  in  the  science  and  technology  area.  I  would  hope  that 
this  kind  of  support  could  be  continued  and  increased  in  the  years 
ahead. 

In  talking  about  the  need  to  broaden  the  definition  of  mutual 
benefit,  a  particular  example  comes  to  mind ;  namely,  NASA's  recently 
initiated  discussions  with  the  People's  Republic  of  China.  As  you 
know.  President  Carter  noted  in  his  message  to  Congress  last  March 
on  science  and  technology  that  most  nations  value  scientific  and 
technological  cooperation  with  the  United  States,  and  that  we  can 
use  this  fact  to  build  bridges  with  countries  where  official  relation- 
ships have  been  strained  or  absent.  China  has  declared  science  and 
technology  to  be  a  major  element  in  its  modernization  efforts. 

As  a  result  of  our  recent  signing  of  an  understanding  on  coopera- 
tion in  space  technology,  a  XASA  delegation  recently  visited  China. 
And  as  a  result  of  that  visit  and  the  understanding,  China  has  agreed 
to  purchase  under  suitable  conditions  a  U.S.  satellite  broadcasting 
and  communications  system  with  the  ground  station  and  receiving 
equipment,  as  well  as  a  ground  station  for  receiving  Earth  resources 
data  from  the  NxVSA  Landsat  remote  sensing  satellites. 

It  seems  apparent  that  space  cooperation  of  this  type  can  be  of 
direct  benefit  to  China  in  meeting  its  objectives  to  improve  education 
and  increase  utilization  of  its  agricultural  resources.  At  the  same 
time,  such  cooperation  can  be  of  substantial  benefit  to  the  United 
States  in  terms  which  go  beyond  strict  mutual  programmatic  benefits 
as  normally  defined.  This  is  true  both  in  a  commercial  sense  and  with 
respect  to  this  country's  broader  foreign  policy  interest  in  a  strong, 
secure  China  witli  an  important  role  to  play  in  preserving  world 
peace. 

Your  panel  also  emphasized,  Mr.  Chairman,  the  importance  that 
they  placed  on  early  and  effective  coordination  and  discussions  in  the 
international  space  area,  so  that  developments  arising  out  of  these 
discussions  can  more  effectively  be  brought  to  the  attention  of  Con- 
gress and  others  sufficiently  far  in  advance  to  allow  for  effective  plan- 
ning and  budgeting. 

XASA  sliai-es  this  concern.  And  I  believe  we  are  making  good 
progress  in  assuring  that  this  information  exchange  is  functioning 
effectively.  We  have  in  recent  years  undertaken  to  structure  periodic 
meetings  to  exchange  program  planning  information  on  space  science 
and  applications,  with  the  Canadians,  the  European  Space  Agency, 
and  the  United  Kingdom,  among  others.  In  the  remote  sensing  area 
we  have  been  or  will  be  discussing  with  France,  ESA,  Canada,  Japan, 
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and  representatives  of  various  user  nations  to  explore  ways  of  har- 
monizing future  national  systems  in  order  to  achieve  maximum  use- 
fulness to  both  operators  and  users  worldwide. 

These  efforts  are  somewhat  outside  the  scope  of  our  normal  practice 
of  project-by-project  approaches,  Mr.  Chairman.  We  believe  they  are 
not  inconsistent  with  that.  We  believe  in  having  broad  discussions  so 
that  we  understand  what  foreign  nations  are  planning  in  the  interna- 
tional area,  and  so  that  they  have  a  better  understanding  of  our  plans.. 
It  will  make  for  an  environment  in  which  project -by-project  agree- 
ments can  be  more  effectively  finalized,  and  we  can  more  effectively 
plan  how  to  spend  our  resources.  This  approach  is  in  keeping  with 
the  recommendation  of  your  panel  to  more  effectively  keep  Congress 
informed  as  to  our  plans. 

Japan  is  a  specific  case  where  we  expect  to  realize  the  value  of  these 
broad  exchanges.  Where  we  have  just  recently  completed  a  broad 
joint  study  group  that  has  looked  across-the-board  at  our  plans  and 
Japanese  plans  in  both  the  applications  and  space  science  area,  Mr. 
Chairman,  and  as  a  result  of  this  study  group  activity,  17  areas  were 
identified  where  possible  fruitful  cooperation  can  take  place  in  the 
coming  years  with  eJapan, 

Draft  agreements  to  implement  many  of  these  projects  are  being 
reviewed  by  both  sides  now ;  and  we  are  very  confident  that  this  will 
result  in  a  very  useful  and  fruitful  endeavor  for  NASA  and  for  the 
Japanese. 

Finally,  I  would  like  to  say  just  a  word  or  two  about  competition. 
I  suspect  no  witness  can  easily  come  up  here  and  talk  about  coopera- 
tion without  having  a  word  or  two  to  say  about  international  com- 
petition. I  personally  believe  that  cooperation  and  competition  are 
not  inconsistent. 

Mr.  Fltppo.  Mr.  Pedersen,  ]\Ir.  Winn  and  I  have  to  go  vote,  so  Mr. 
Brown  will  continue  the  hearings.  We  will  return  very  quickly. 

Mr.  Pedersex.  Thank  you,  Mr.  Chairman. 

We  see  that  a  number  of  foreign  governments  are  giving  high  policy 
attention  to  developing  national  industrial  capabilities  in  a  number  of 
space-related  areas,  including  communications  satellites,  with  an  eye 
toward  gaining  a  large  piece  of  a  growing  international  market. 

Japan  is  actively  striving  to  develop  communications  satellite  capa- 
bilities as  well  as  associated  ground  equipment,  such  as  small,  low- 
cost  receivers  for  dii'ect  home  TV  reception. 

France  and  Germany  have  developed  advanced  expertise  in  point- 
to-point  and  broadcast  satellite  and  ground  segment  technology'.  The 
U.S.S.R.  is  also  developing  and  launching  communications  satellites. 

In  remote  sensing,  France  is  developing  a  polar-orbiting,  sun- 
synchronous,  remote-sensing  satellite  called  SPOT  which  is  sched- 
uled for  launch  in  1084.  The  Japanese  also  have  plans  in  this  area,  as 
does  the  European  Space  Agency. 

In  launch  vehicles,  the  Soviet  Union,  China,  and  eJapan  are  cur- 
rently placing  satellites  into  orbit  with  expendable  launch  vehicles. 
The  Soviets,  who  have  limited  their  launching  primarily  in  the  past 
to  domestic  and  Eastern  European  payloads,  may  now  be  in  the  proc- 
ess of  expanding  the  international  availability  of  their  launch  capa- 
bility. They  recently  placed  two  Indian  spacecraft  into  orbit  and 
are  reported  to  be  discussing  further  launches  with  other  non-Com- 
munist states.  And,  of  course,  the  European  Space  Agency  is  develop- 
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incr  the  Ariane  vehicle,  a  vehicle  similar  to  the  Atlas  Centaur  with 
itfe^first  test  flight  planned  for  later  this  year. 

Even  among  the  developing  countries  there  is  interest  in  the  launch 
vehicle  area.  India  is  developing  a  small  Scout-type  launcher,  and 
although  the  first  test  flight  last  month  was  unsuccessful,  we  expect 
India  will  pursue  this  program.  Brazil  is  also  planning  to  develop  a 
launch  vehicle,  probably  based  on  French  technology. 

In  response  to  these  competitive  developments  we  must  certainly  give 
renewed  priority,  as  this  administration  does,  to  advanced  research 
and  development  aimed  at  assuring  continuing  U.S.  technological 
and  scientific  leadership.  In  the  last  year,  for  instance,  NASA 
has  formally  reentered  the  field  of  advanced  communications  tech- 
nology research  and  development,  consistent  with  one  of  the  recom- 
mendations of  the  subcommittee's  panel,  I  might  note.  NASA's  efforts 
are  emphasizing  high  technology  approaches  for  more  efficient  fre- 
quency and  orbit  utilization,  which  we  believe  will  be  increasingly 
essential  to  U.S.  industry  in  the  coming  decade. 

The  Space  Shuttle,  with  its  enhanced  payload  capability  and  mission 
flexibility,  represents  another  significant  step  forward  in  retaining 
U.S.  space  leadership.  In  anticipation  of  the  benefits  of  the  Shuttle, 
a  numljer  of  foreign  users  are  designing  satellites  or  planning  Space- 
lab  missions  for  flight  on  this  new  system  in  the  early  eighties.  We  have 
already  received  earnest  money  deposits  from  agencies  in  Canada, 
Germany,  India,  Indonesia,  Intelsat,  and  the  Arab  Satellite  Com- 
munications Organization  for  Space  Shuttle  launches,  primarily  for 
communications  satellites,  in  the  early  eighties. 

Mr.  Chairman,  in  conclusion  I  would  not  want  to  leave  you  with  the 
impression  that  this  growing  foreign  competition  is  incompatible  with 
expanding  international  space  cooperation.  Continuing  dialog  aimed 
at  defining  carefully  structured  cooperative  efforts  has  a  number  of 
positive  advantages,  both  to  the  United  States  and  to  our  foreign 
counter]:)aTts.  In  addition  to  the  benefits  I  mentioned  earlier,  it  per- 
mits us  to  have  some  influence  over  the  timing  and  direction  of  foreign 
program  initiatives,  and  it  also  keeps  us  better  informed  as  to  foreign 
intentions  and  capabilities,  making  U.S.  industry  more  effective  com- 
petitors. 

Thank  you,  INtr.  Chairman. 

Mr.  Brown.  Thank  you,  Mr.  Pedersen.  That  is  a  very  helpful  state- 
ment, and  we  appreciate  the  presentation. 

In  accordance  with  what  I  understand  is  the  chairman's  plans,  I 
will  ask  the  next  member  of  the  panel  to  present  his  statement,  and 
we  will  proceed  seriatim,  and  then  question  the  panel  at  the  conclusion. 
Mr.  Terrell. 

STATEMENT  OP  NORMAN  TERRELL,  DEPUTY  ASSISTANT  SECRE- 
TARY, OCEANS  AND  INTERNATIONAL  ENVIRONMENT  AND  SCI- 
ENTIFIC AFFAIRS,  DEPARTMENT  OF  STATE 
Mr.  Terrell.  Thank  you,  sir. 

It  is  a  pleasure  for  me  to  appear  before  the  committee  on  behalf  of 
the  Department  of  State  to  discuss  the  very  important  topic  of  inter- 
national space  cooperation.  This  is  an  area  of  keen  interest  to  the  De- 
partment and  ooie  in  which  we  work  very  closely  with  NASA  and  with 
the  other  agencies  responsible  for  our  space  programs. 
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International  participation  has  been  a  key  element  in  the  U.S.  space 
program  from  the  very  beginning.  In  some  areas,  such  as  space  com- 
munications, where  our  commitment  to  Intelsat  is  a  prime  example, 
space  meteorology  and  launch  services,  well  developed  operational  in- 
terchanges with  foreign  participants  have  been  established.  In  the 
areas  of  space  science  and  research  and  development  satellites,  the 
United  States  has  also  cooperated  actively  with  a  large  number  of  other 
countries.  Against  this  background  of  strong  international  interest  in 
the  U.S.  program,  key  decisions  will  shortly  be  before  us  in  the  area  of 
operational  remote  sensing  from  space.  Issues  of  foreign  participation 
in  our  own  remote  sensing  program  and  the  interaction  between  U.S. 
and  foreign  programs  will  be  of  high  interest  during  the  next  few 
years. 

There  are  several  important  reasons  for  the  United  States  to  seek 
international  involvement  in  its  space  programs  and  to  be  responsible 
to  international  concerns  in  this  area.  First,  international  sharing  in 
the  benefits  of  space  exploration  and  space  applications  has  been  a  key 
factor  in  creating  an  international  regime  favorable  to  the  U.S.  space 
program.  The  international  legal  regime,  represented  by  the  1967 
Outer  Space  Treaty  and  the  conventions  on  registration,  liability,  and 
return  of  astronauts  is  predicated  on  the  widespread  realization  that 
the  benefits  derived  from  space  accrue  to  the  world  as  a  whole  and  not 
just  to  the  United  States  and  other  space  powers.  Although  from  time 
to  time  measures  are  introduced  in  the  Ignited  Nations  to  alter  this 
regime  in  a  way  that  could  limit  our  flexibility  to  carry  out  programs 
in  our  national  interest,  we  have  been  successful  in  resisting  such 
measures.  A  large  part  of  this  success  derives  from  the  significant 
stake  that  other  countries  have  in  Landsat,  the  U.S.  meteorological 
satellite  program,  the  U.S.  space  science  program,  and  the  development 
and  operation  of  U.S.  space  launching  vehicles. 

A  second  area  of  importance  to  the  United  States  is  the  sharing  of 
the  cost  burden  which  international  cooperative  activities  have  brought 
about.  A  large  part  of  the  U.S.  launcher  program  has  been  supported 
by  reimbursable  launches  on  behalf  of  foreign  countries  and  inter- 
'national  organizations.  The  meteorological  satellite  program  has 
realized  substantial  benefits  from  foreign  instruments  contributed 
to  U.S.  spacecraft.  The  Landsat  program,  even  in  the  research  and 
development  phase,  has  established  the  principle  of  cost  sharing 
through  the  access  fees  paid  by  the  operators  of  foreign  ground  sta- 
tions— a  principle  which  I  believe  we  will  see  continued  as  the  United 
States  moves  to  an  operational  Earth  resources  system.  The  principle 
of  large-scale  cooperative  ])rojects  with  the  cost  borne  by  both  sides 
is  also  well  established  in  the  U.S.  space  science  program. 

Third,  U.S.  industry  has  enjoyed  a  substantial  market  in  the  export 
of  space-related  equipment  and  services  resulting  to  a  substantial  de- 
gree from  the  international  cooperative  space  efforts  of  the  United 
States.  These  have  included  large  sales  of  satellites  and  satellite  com- 
ponents, ground  stations,  launch  vehicles,  computers,  and  the  asso- 
ciated services  related  to  their  operation  and  maintenance.  These 
exports  are  largely  governed  by  the  provision  of  the  International 
Traffic  in  Arms  Regulations  administered  by  the  Department's  Office 
of  Munitions  Control.  In  administering  these  regulations,  the  De- 
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partment  of  State  is  governed  primarily  by  provisions  of  the  Inter- 
national Security  Assistance  and  Anns  Export  Control  Act  of  1976. 
We  are  mindful  of  the  importance  of  timely  and  ])redictal3le  licensing- 
decisions  to  the  competitive  position  of  U.S.  industry  in  the  world 
market. 

Finally,  the  space  program  has  been  strongly  supportive  of  other 
U.S.  international  policies  and  programs.  In  the  most  general  sense, 
these  include  the  international  prestige,  influence  and  goodwill  which 
the  U.S.  role  in  international  space  activities  has  brought  about.  More 
specific  examples  are  the  benefits  to  economic  development  resulting 
from  our  international  Earth  resources  and  space  communications  ac- 
tivities, the  benefits  to  our  worldwide  meteorological  program,  and 
the  strong  support  the  U.S.  remote  sensing  program  has  provided  to 
the  economically  important  area  of  world  crop  forecasting. 

For  the  immediate  future,  I  believe  it  is  the  Eai'th  resources  pro- 
gram which  will  command  the  greatest  attention  from  the  State  De- 
partment and  other  agencies  in  terms  of  international  policy  formula- 
tion and  implementation.  As  the  committee  is  aware,  the  United  States 
has  announced  its  commitment  to  an  operational  Eartli  remote  sensing 
system,  the  teclinical  and  management  parameters  of  which  are  still 
in  the  process  of  definition.  This  commitment  is  of  very  great  interest 
and  importance  to  the  international  community.  Large  investments 
have  been  made  and  are  being  made  in  overseas  facilities  to  receive, 
process  and  use  the  data  from  U.S.  Earth  resources  satellites.  By  the 
mid-1980's,  it  is  estimated  that  some  15  countries  will  have  receiving 
facilities  in  operation  and  that  their  activities  will  encompass  most  of 
the  Earth's  land  surface  area.  The  announcement  by  President  Carter 
that  the  United  States  will  provide  continuity  of  data  services  to 
domestic  and  international  users  throughout  the  1080's  was  of  grea-t 
significance  to  the  countries  operating  these  foreign  ground  stations. 
The  decisions  still  before  us  in  implementing  this  commitment  in  con- 
crete terms  will  be  followed  with  keen  interest  by  the  international 
community.  Particularly  important  will  be  the  directions  taken  by  the 
United  States  with  respect  to  open  data  dissemination  and  direct 
foreign  paiticipation  in  the  Earth  remote  sensing  program- — two  ele- 
ments which  have  contributed  decisively  to  the  widespread  inter- 
national acceptance  of  tlie  U.S.  meteorological  satellite  and  experi- 
mental Landsat  programs. 

U.S.  decisions  on  large-scale  development  projects,  such  as  space 
power  systems  and  large-scale  space  communications  structures,  are 
still  in  the  future.  But  these  prospects  are  already  attracting  consider- 
able attention  in  the  international  community.  As  we  move  toward 
domestic  decisions  in  these  areas,  it  will  be  important  to  keep  in  mind 
the  opportunities  they  may  affoi'd  for  international  participation.  In 
fact,  as  in  many  other  expensive  advanced  E.  &  D.  projects,  financial 
participation  by  a  large  number  of  counti-ies  may  be  necessary  to 
successfully  realize  large-scale  space  projects  of  this  Idnd. 

The  United  States  will  continue  to  pay  close  attention  to  space  policy 
developments  in  the  United  Nations  ar^d  elsewhere  in  the  international 
community.  I  believe  the  committee  would  be  particularly  interested 
in  two  of  these  issues  which  are  a  perennial  focus  of  the  U.N.  Outer 
Space  Conmiittee — the  principles  that  will  govern  remote  sensing  from 
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space  and  the  claim  of  some  countries  of  sovereignty  over  that  jDortion 
of  the  geostationaiy  orbit  to  which  they  are  subjacent.  With  regard  to 
remote  sensing  principles,  the  United  States  has  consistently  sup- 
ported the  position  tliat  all  nations  have  a  free  right  to  conduct  Earth 
resources  activities  from  space,  that  the  sensed  state  does  not  have  a 
right  to  regulate  the  data  so  acquired  or  analyzed  information  derived 
from  that  data,  and  that  the  data  obtained  from  these  activities  should 
be  given  the  widest  practical  dissemination.  In  our  view,  this  position 
best  supports  the  interests  of  sensing  and  sensed  states  alike  and  guar- 
antees against  abuses  that  might  result  from  selective  or  discriminatory 
acquisition  and  dissemination  of  this  economically  and  scientifically 
significant  data.  Some  countries  have  suggested  other  regimes  that 
would  in  one  way  or  anotlier  restrict  these  activities,  generally  by  giv- 
ing some  greater  degree  of  control  to  the  sensed  state.  However,  we  do 
not  believe  that  this  woidd  result  in  increased  benefits  to  the  nations 
that  use  these  data  and  we  will  continue  our  efforts  to  promote  a  liberal 
dissemination  regime.  On  the  issue  of  the  geostationary  orbit,  the 
matter  was  legally  settled  in  our  view  by  the  19G7  Outer  Space  Treaty, 
which  provides  tliat  outer  space — and  that  includes  the  geostationary 
orbit — is  not  subject  to  claims  of  sovei'eignty  by  any  countiy.  Pro- 
posals to  the  contraiy  are  supported  by  a  relatively  small  number  of 
states  and  do  not  command  widespread  support  among  the  general 
membersld]:)  of  the  Outer  Space  Committee. 

During  the  past  year,  the  U.N.  Outer  Space  Committee  has  decided 
to  call  for  a  U.N.  Outer  Space  Conference  to  take  place  in  1982.  The 
major  thrust  of  U.S.  planning  for  this  conference  will  be  to  emphasize 
the  benefits  of  outer  space  to  all  countries  and  the  practical  and  tech- 
nical aspects  of  achieving  them.  Tlie  U.S.  position  is  that  political  and 
legal  issues  should  be  kept  out  of  the  conference  a,nd  dealt  with  in  the 
U.N.  forums  which  have  been  set  up  for  the  pi"Ocess  of  debating  and 
resolving  them.  There  is  a  great  deal  of  a  practical  nature  that  remains 
to  be  done  in  bringing  the  benefits  of  space  teclmology  to  the  less  ad- 
vanced countries  and  in  bringing  their  needs  and  requirements  into 
sharper  focus  in  the  national  space  programs  of  the  United  States 
and  otlier  advanced  space  countries.  The  U.N.  Conference  on  Outer 
Space  can  do  useful  work  in  this  direction. 

An  initiative  taken  by  the  United  States  in  the  just  completed  U.N. 
Conference  on  Science  and  Technolog}^  for  Development  will  serve  as 
an  impoi'tant  bridge  between  that  conference  and  the  1982  space  con- 
ference. This  initiative  has  two  thrusts :  "Work  with  other  operators  of 
remote  sensing  systems  and  work  with  the  countries  v^^hich  use  remote 
sensing  data.  With  those  states  that  plan  to  o]jerate  remote  sensing 
facilities,  the  United  States  will  discuss  areas  where  U.S.  and  foreign 
satellites  may  be  made  as  compatible  and  complerxientary  as  possible 
so  as  to  maximize  the  beneficial  data  available  to  users  throu-ihout  the 
world.  Some  prehminary  discussions  have  already  taken  place  and  we 
plan  to  work  closely  with  NxVSA  to  intensify  these  activities  in  the 
coming  months.  For  user  states  and  international  develoj^ment  as- 
sistance organizations,  the  United  States  feels  it  would  be  desirable 
for  those  countries  actively  engaged  in  satellie  remote  sensing  to  hold 
regiojial  meetings  iji  which  prospects  for  increased  use  of  satellite  re- 
mote sensing  in  the  1980's  can  be  fully  explored.  The  ITnited  States 
would  be  willing  to  assist  regional  groups  in  setting  up  such  meetings 
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which  can  facilitate  a  full  exchang-e  of  views  on  current  experiences 
and  prospects  for  future  use  of  satellite  remote  sensing.  The  results 
of  these  regional  meetings  could  usefully  be  an  input  into  the  1982  con- 
ference. The  United  States  would  also  certainly  want  to  take  them  into 
account  as  we  plan  our  future  remote  sensing  and  development  as- 
sistance programs. 

That  completes  my  prepared  statement.  I  would  be  pleased  to  elab- 
orate on  any  points  in  question. 
Thank  you. 

INIr.  Brown.  We  will  proceed  with  the  other  panelists. 
Just  for  clarification,  this  last  point  that  you  made  with  regard  to  the 
United  States  assisting  regional  groups  in  setting  up  meetings  on  the 
remote  sensing,  isn't  that  essentially  what  our  proposal  was  to  the 
UNCSTD? 

Mr.  Terrell.  Yes,  that  was  half  of  our  proposal.  The  other  is  that 
those  who  operate  and  plan  to  operate  remote  sensing  systems  should 
get  together  to  discuss  ways  of  harmonizing  their  systems  so  that  they 
will  be  compatible  and  work  together  so  that  we  wouldn't  have  unnec- 
essary space  duplication  and  will  get  the  most  for  our  space  dollars  for 
all  users. 

Mr.  Browx.  Thank  you. 

Can  we  proceed  with  Dr.  INIountain. 

STATEMENT  OF  MAUEICE  J.  MOUNTAIN,  DIRECTOR  OE  STRATEGIC 
TECHNOLOGY  AND  MUNITIONS  CONTROL,  OFFICE  OF  INTERNA- 
TIONAL SECURITY  AFFAIRS,  DEPARTMENT  OF  DEFENSE 

Dr.  Mountain.  Thank  you,  Mr.  Chairman. 

I  am  happy  to  appear  before  this  subcommittee  to  describe  the  role 
of  the  Department  of  Defense  in  international  space  matters.  Specifi- 
cally, I  want  to  address  the  Defense  view  of  the  issue  of  the  export  of 
space  technology  and  teclinology  transfer  raised  in  the  November  1978 
report  by  the  Subcommittee's  Panel  on  International  Space  Activities. 

Under  the  provisions  of  section  38  of  the  Arms  Export  Control 
Act  in  furtherance  of  world  peace  and  the  security  and  foreign  policy 
of  the  United  States,  the  President  is  authorized  to  control  the  import 
and  export  of  defense  articles  and  defense  services.  By  Executive 
Order  11958,  the  President  delegated  to  the  Secretary  of  State  au- 
thority for  controlling  such  exports  including  the  authority  to  des- 
ignate those  items  or  categories  of  items  which  should  be  considered 
as  defense  articles  or  services.  The  Secretary  of  State,  in  exercising 
this  authority  is  required  to  consult  with  appropriate  agencies  and 
with  regard  to  the  designation  of  items  or  categories  of  items  to  be 
controlled  to  obtain  the  concurrence  of  the  Secretary  of  Defense. 

As  Mr.  Terrell  has  pointed  out,  the  Secretary  of  State  administers 
these  regulations  under  the  international  traffic  and  arms  regula- 
tions, and  with  the  concurrence  of  the  Secretary  of  Defense,  publishes 
a  list  of  defense  articles  and  services  known  as  the  munitions  list. 
To  export  such  items,  a  license  must  be  obtained  from  the  Department 
of  State.  As  part  of  the  consultation  function  required  by  the  Ex- 
ecutive order,  about  15  percent  of  the  applications,  currently  about 
4,500  annuRlly.  are  sent  by  State  to  Defense  for  review  from  the  stand- 
point of  their  impact  on  our  national  security.  A  considerable  num- 
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bcr  of  these  applications  fall  in  the  munitions  list  categories  of  "air- 
craft, spacecraft  and  associated  equipment"  or  "military  and  spacB 
electronics". 

The  role  of  the  Department  of  Defense  in  reviewing  such  cases 
is  to  assess  their  military  significance  and  to  recommend  to  the 
Department  of  State  their  approval,  approval  with  conditions, 
or  denial.  Our  central  concern  is  whether  equipment  or  technolgy 
exported  for  peaceful  purposes  subsequently  become  converted 
to  military  uses.  Quite  obviously  this  concern  varies  with,  the 
particular  country  involved.  Transactions  in  which  a  diversion  to 
military  purposes  would  result  only  in  increasing  the  strength  of 
an  ally,  adding  to  free  world  defense,  or  promoting  weapons  stand- 
ardization tend  to  find  ready  approval  in  Defense.  On  the  other 
hand,  where  such  diversion  could  increase  the  chance  of  hostilities, 
upset  a  regional  balance  of  power,  promote  an  arms  race,  risk  the 
compromise  of  classified  U.S.  information,  the  loss  of  a  signifi^ajit 
technological  advantage  to  the  United  States  or  the  like.  Defense  nec- 
essarily takes  a  different  view.  In  either  case,  we  must  face  the  fact  that 
the  potential  for  diversion  is  intrinsic  to  a  great  deal  of  space  hard- 
ware and  technology.  To  cite  but  one  example,  the  laimcli  vehicle  to 
place  a  satellite  in  geostationary  orbit  for  space  purposes  is  not 
greatly  different  from  that  of  a  ballistic  missile ;  the  same  technology 
builds  them  both.  Similar  statements  can  be  made  about  certain  guid- 
ance and  control  components,  conununications  equipment  and  remote 
sensing  devices. 

Wlien,  therefore,  items  on  the  munitions  list  are  to  be  exported  in 
support  of  a  space  project  the  question  Defense  asks  is:  "To  what 
extent  is  this  equipment  or  technology  likely  to  be  diverted  to  a  mili- 
tary purpose,  either  in  the  country  of  destination  or  through  reex- 
port to  a  third  country,  and  how  detrimental  to  our  national  security 
would  such  a  diversion  be?" 

One  test  is  whether  the  proposed  export  is  appropriate  to  its  stated 
purpose.  If,  for  example,  an  item  of  hardware  is  far  more  sophisti- 
cated or  has  much  more  capacity  than  is  needed  to  perform  its  space 
function  but  these  characteristics  would  make  it  ideally  suited  for  a 
military  weapon  system  we  would  ask  why.  ]\Ioreover,  unless  in  the 
answer  there  was  some  special  justification  for  it,  we  would  seek  to 
have  this  excess  capacity  reduced  to  that  which  was  actually  needed 
to  make  the  space  project  successful. 

With  exports  involving  only  hardware,  these  determinations  are  not 
too  difficult.  In  addition,  in  cooperative  activities  a  diversion  of 
equipment  to  other  than  its  agreed  purposes  would,  in  all  probability, 
be  noted  by  us  and  this  very  fact  would  tend  to  deter  any  such 
diversion. 

The  case  with  technology  is  different.  The  diversion  of  one  or 
more  individual  pieces  of  equipment  is  less  important  than  the  diver- 
sion of  the  know-how  to  design,  develop  and  produce  such  items  in 
quantity.  This  is  the  technology  of  concern  to  Defense.  Once  it  has 
been  transferred,  it  is  essentially  uncontrollable.  It  can  be  applied 
over  and  over  again.  The  fact  that  it  is  initially  utilized  for  its  stated 
civil  purpose  is  no  guarantee  that  it  may  not  later  be  used  for  mili- 
tary purposes.  More  importantly,  there  is  no  sure  way  to  detect  when 
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sneli  a  diversion  lias  occurred  or  halt  it  should  it  occur.  Technology 
once  exported  cannot  be  recalled. 

In  making  its  recommendations  in  these  matters,  the  Department 
of  Defense,  while  fully  aware  tliat  a  successful  program  of  space- 
coojieration  is  in  the  U.S.  interest,  must  be  concerned  with  the 
national  security  aspects  of  it.  The  resolution  of  the  problem  lies  in 
some  cases  with  the  furnishing  of  hardware  instead  of  technology 
or  with  limiting  the  scope  of  a  proposed  technology  transfer  to  its 
less  sensitive  elements.  In  tliis  way,  the  scientific  and  cost  reduction 
goals  of  space  projects  can  be  maximized  while  minimizing  the  risks 
to  our  national  security. 

With  this  as  a  general  outline,  let  me  turn  to  cei-tain  questions 
which  your  panel's  report  raised.  One  was  whether  space  items  siiould 
be  removed  from  the  muiiitions  list  and  placed  on  the  commodity 
control  list  administered  by  the  Department  of  Commerce. 

The  difference  between  the  items  on  these  tAvo  control  lists  is  that 
those  on  the  munitions  list  have  military  purposes  although  in  some- 
cases  they  may  also  have  civil  uses.  The  sti-ategic  items  on  the  Com- 
merce list  are  the  reverse:  although  they  may  have  important  mili- 
tary uses,  they  are  primarily  civil  items  as  for  example,  a  large  gen- 
eral purpose  computer  or  machine  tool  or  something  of  that  kind. 

Our  difficulty  is  that  we  have  simply  not  had  enough  experience  with 
space  componentry  to  be  able  to  say  with  confidence  that  items  now  on 
the  munitions  list,  such  as  launch  vehicles,  have  greater  civil  than  mili- 
tarv  uses.  When  we  can  make  that  determination,  shifts  from  one  list 
to  the  other  can  be  recommended.  However,  it  should  be  noted  that  such 
a  shift  will  not  redu.ce  the  need  for  U.S.  firms  to  obtain  export  licenses; 
it  will  mean  onlv  that  they  will  then  have  to  o-et  their  license  from 
Commerce  rather  than  State.  Whether  this  would  speed  the  processing 
of  applications  may  be  doubted.  Certainly  it  would  increase  the  num- 
ber of  agencies  to  be  consulted  because  in  the  iiormal  kind  of  munitions 
process  onlv  State  and  Defense  are  involved  and  aware. 

A  second  question  raised  by  the  report  is  whether  present  procedures 
call  for  exports  to  be  dealt  with  on  a  cumbersome  case-by-case  basis. 
This  is  not  so  in  a  number  of  important  instances.  Where  a  program 
will  continue  over  an  extended  period  of  time  with  a  great  many  ex- 
ports  to  be  made,  and  this  certai)ily  is  characteristic  of  space  projects^ 
State  can  and  does  grant  what  amounts  to  general  licenses  by  approv- 
ing technical  assistance  agreements.  ITnder  this  arrangement,  Ameri- 
can exporters  are  authorized  to  transfer  technolog\"  as  described  in  the 
agreement  on  a  continuing  ba'sis  for  the  life  of  the  agreement  which 
may  be  anything  from  6  months  to  5  years.  Once  the  basic  license  is 
issued,  the  U.S.  contractor  no  longer  has  to  seek  authority  on  a  case- 
by-case  basis  for  individual  exports.  Instead,  as  he  ships  his  goods  or 
services,  he  merelv  certifies  in  a  U.S.  customs  declaration  that  the  ship- 
ment is  being  made  under  and  conforms  to  the  conditions  and  whatever 
limitations  there  are  in  the  basic  license. 

Sometimes  such  licenses  are  issued  pursuant  to  a  govcrnment-to- 
government  agreement  or  memorandum  of  understanding  in  whose 
formulation  State  and  Defense  have  participated.  In  any  event,  the 
result  of  this  arrangement  is  that  the  risks  and  benefits  to  the  United 
States — diplomatic,  economic,  and  military — can  be  determined  at  the 
outset  on  something  of  a  one-time  basis  and  the  level  and  kind  of  tech- 
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nology  transfer  which  is  in  the  U.S.  national  interest  is  determined 
for  the  whole  project  instead  of  having  to  make  such  a  determination 
afresh  with  each  export  transaction. 

Because  we  already  have  such  a  system  in  operation  and  it  has 
shown  itself  highly  adaptable,  Defense  would  suggest  that  whatever 
changes  may  be  needed  should  take  the  form  of  improving  our  existing 
arrangement  rather  than  shifting  jurisdiction  from  the  munitions  list 
to  the  commodity  control  list. 

Mr.  Chairman,  I  belieA^e  I  have  outlined  the  role  of  the  Department 
of  Defense  in  this  area.  I  shall  be  glad  to  answer  any  further  questions 
you  may  have. 

]\fr.  Flippo.  Thank  you  very  mvich. 

[The  prepared  statement  of  Mr.  Knowles  is  as  follows :] 

Statement  of  Kent  Knowles,  Director,  Office  of  Export  Administration, 
Dapartment  of  Commerce,  Before  the  Subcommittee  on  Space  Science  & 
Applications  of  the  House  Committee  on  Science  and  Technology  on  Sep- 
tember 6,  1979 

background  information  on  the  export  control  system 

the  export  administration  act 

The  Department  of  Commerce  administers  the  Export  Administration  Act 
of  1969,  as  amended,  under  delegation  from  the  President.  Within  the  Depart- 
ment, the  Office  of  Export  Administration  (OEA)  in  the  Bureau  of  Trade  Reg- 
ulation is  the  organizational  unit  charged  with  tlie  day-to-day  administration 
of  the  Act  and  the  regiilations  promulgated  under  it. 

The  Act  calls  for  the  control  of  exports  to  the  extent  necessary  (1)  to  guard 
against  the  export  of  items  and  technology  which  may  contribute  significantly 
to  the  military  capabilities  of  potential  adversaries  and  thereby  damage  the 
national  security  of  the  United  States,  (2)  to  further  significantly  the  foreign 
policy  of  the  United  States  and  to  fulfill  its  international  responsibilities,  and 
(3)  to  protect  the  domestic  economy  of  the  United  States  from  the  excessive 
drain  of  scarce  materials  and  to  reduce  the  inflationary  impact  of  foreign 
-demand. 

Items  whose  export  is  under  tlie  jurisdiction  of  the  Commerce  Department 
appear  on  the  Commodity  Control  List  (CCL).  These  items  are  so-called  "dual- 
use"  items,  i.e.,  they  have  both  civilian  and  significant  military  applications. 
Items  considered  to  be  of  primarily  military  significance  are  listed  on  the  U.S. 
Munitions  List,  which  is  administered  by  the  State  Department,  and  certain 
nuclear  related  items  fall  under  the  jurisdiction  of  the  Nuclear  Regulatory 
Commission. 

Export  controls  administered  by  Commerce  cover  not  only  direct  exports  of 
commodities  and  technical  data  from  the  U.S.  but  also  reexports  of  those  com- 
modities and  data  to  third  countries,  as  well  as  the  use  of  U.S.  technical  data 
abroad  and  the  use  of  U.S. -origin  p.arts  and  components  in  commodities  manu- 
factured abroad  and  destined  for  a  third  country. 

However,  not  all  of  the  items  under  Commerce  jurisdiction  require  specific 
licenses.  Approximately  90  percent  of  all  exports  from  the  United  States  are 
shipped  under  the  authority  of  a  "general  license"  which  allows  the  exporter 
to  ship  freely  to  all  but  embargoed  destinations  (Cuba,  Vietnam,  Cambodia, 
North  Korea  and  Southern  Rhodesia)  without  applying  to  the  Commerce  De- 
partment for  a  specific  "validated"  license.  Commodities  that  do  not  qualify  for 
a  general  license,  and  are  therefore  under  validated  licensing  control  include: 

Products  having  significant  military  applications  and  therefore  subject  to 
multilateral  controls  by  COCOM,  the  group  of  14  countries  composed  of  the 
NATO  nations,  minus  Iceland,  plus  Japan,  which  coordinate  their  export 
controls. 

Certain  items  which  the  U.S.  controls  unilaterally  either  because  they  are 
considered  to  be  extremely  sensitive  or  because  they  are  uniquely  available  iu 
the  U.S. 
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Petroleum  and  related  products  that  are  under  control  for  short  supply 
reasons. 

Certain  commodities  which  are  controlled  for  foreign  policy  reasons:  items 
related  to  nuclear  weapons  and  explosive  devices,  nuclear  facilities,  and  crime 
control  and  detection  equipment. 

Technical  data  relating  to  the  design,  production  or  use  of  these  commodities 
are  also  under  licensing  control  by  Commerce.  The  transfer  of  technical  data 
is  in  many  instances  of  greater  strategic  significance  than  the  export  of  finished 
items  produced  from  that  technology.  We  can  limit  the  amount  of  manufactured 
items  that  are  exported  and  to  a  useful  extent  control  their  use  in  communist 
countries.  But  if  we  were  to  allow  the  unrestricted  export  of  design,  production, 
testing  and  maintenance  data,  we  would  thereby  permit  the  recipient  country 
to  acquire  the  capability  of  making  the  end  product  in  question  for  itself.  That 
would  effectively  remove  our  ability  to  exercise  any  control  over  these  products' 
quantity  and  end-use.  For  this  reason,  the  Department  exercises  broader  con- 
trols over  the  export  of  U.S. -origin  technical  data  to  communist  countries  than 
we  do  over  the  shipment  of  finished  products  to  these  destinations. 

With  this  as  a  general  background,  let  me  describe  briefly  our  licensing  proc- 
ess, including  consultation  with  our  advisory  agencies  and  with  industry  in 
general. 

THE   LICENSING   PROCESS 

On  the  average,  OEA  receives  approximately  280  applications  for  validated 
licenses  daily.  An  incoming  application  is  numbered  and  examined  to  see  that 
it  is  complete.  The  names  of  the  parties  to  the  transaction  are  checked  against 
a  list  that  includes  known  or  suspected  diverters  of  strategic  goods.  The  appli- 
cation is  then  sent  to  a  commodity  technician  in  one  of  OEA's  commodity  li- 
censing divisions.  There  are  three  such  divisions :  the  Computer  Division,  the 
Electronics  Division,  and  the  Capital  Goods  and  Production  Materials  Division. 

The  technician  reviews  the  application  on  the  basis  of  several  factors :  the 
equipment's  function  and  uses,  its  level  of  sophistication,  the  normal  pattern 
of  its  military  or  civilian  uses  in  the  U.S.  and  in  the  country  of  destination,  the 
degree  to  which  comparable  equipment  is  unrestrictedly  available  elsewhere, 
the  equipment's  suitability  for  the  proposed  end-use.  the  end-user's  known  ac- 
tivities, the  likelihood  that  the  equipment  might  be  diverted  from  the  stated 
end-use  to  less  acceptable  uses,  and  the  economic/commercial  implications  of  the 
transaction  for  the  U.S. 

A  limited  number  of  cases  involving  communist  countries  are  decided  at  this 
point  in  the  licensing  division.  For  most  cases,  however,  the  technician  documents 
his  analysis  of  the  apnlication  and  forwards  it  with  the  application  to  the  Policy 
Planning  Division  (PPD)  which  determines  the  extent  of  further  review  required. 

PPD  may  act  upon  an  application  on  the  basis  of  agreed  interagency  guide- 
lines. Alternatively,  it  may  refer  the  case  to  one  or  more  advisory  agencies  for 
their  individual  comments  and  recommendations.  It  may  also  have  the  case 
discussed  formally  in  an  interagency  committee,  depending  on  the  degree  of 
concern  the  agencies  have  over  export  of  the  particular  equipment.  The  ease 
moves  to  a  higher  level  only  when  there  is  disagreement  among  agencies  at  the 
senior  stnff  level. 

If  Commerce  and  its  advisory  agencies  agree  in  the  course  of  the  licensing 
process  that  a  transaction  involving  an  item  or  technology  that  is  subject  to 
control  by  COCOM  merits  approval,  details  of  the  proposed  transaction  must 
in  most  cases  be  sul)mitted  to  COCOINI  and  the  concurrence  of  the  14  other  COCOM 
member  governments  sought.  Only  after  unanimous  agreement  in  COCOM  is  the 
application  approved  for  licensing. 

In  the  event  an  application  is  rejected,  the  applicant  has  the  right  to  appeal 
to  the  Assistant  Secretary  for  Industry  and  Trade.  Less  than  1  percent  of  all 
cases  received  in  1978  were  rejected. 

INTERAGENCY    CONSULTATION 

On  October  21),  1974.  the  Export  Administration  Act  was  amended  and  a  new 
Section  4 (hi  mandated  a  Defense  Department  review  of  export  license  applica- 
tions for  all  communist  countries,  including  Yugoslavia.  This  amendment  au- 
thorized the  Secretary  of  Defense  to  determine  the  types  and  categories  of 
transactions  to  l)e  reviewed.  During  the  early  part  of  197.5,  the  Defense  De- 
partment reaffirmed  the  majority  of  the  previously  agreed  delegations  of  author- 
ity under  which  the  Department  of  Commerce  was  authorized  to  act  on  certain 
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types  of  license  applications  without  individual  Defense  Department  review. 
More  recently,  a  similar  delegation  of  authority  relative  to  computers  was  up- 
dated and  broadened.  Additional  delegations  are  currently  under  consideration. 
Cases  not  covered  by  such  delegations  of  authority  are  sent  to  Defense  for 
review  on  a  case-by-case  basis.  In  1978,  1783  applications  were  formally  re- 
ferred to  the  Department  of  Defense  under  Section  4(h).  In  the  first  half  of 
1979,  these  have  been  running  at  a  yearly  rate  of  1980. 

In  addition  to  our  informal,  day-to-day  consultations  with  other  agencies,  we 
consult  them  and  formally  through  a  system  of  interagency  committees  at  dif- 
ferent administrative  levels.  At  the  senior  staft  level,  there  is  the  Operating 
Committee  which  is  chaired  by  Commerce  and  meets  weekly  to  discuss  export 
control  policy  problems  and  significant  individual  transactions.  Commerce, 
Defense,  State,  Energy,  Treasury,  the  National  Aeronautics  and  Space  Admin- 
istration, the  National  Security  Council  and  the  Arms  Control  and  Disarmament 
Agency  are  regular  members;  the  CIA  is  a  regular  advisor. 

Interagency  policy  differences  that  cannot  be  resolved  by  the  Operating 
Committee  are  referred  to  the  sub-ACEP  (Advisory  Committee  on  Export 
Policy)  which  meets  at  the  Deputy  Assistant  Secretary  level,  and  if  necessary 
to  the  ACBP,  which  meets  at  the  Assistant  Secretary  level.  Differences  which 
cannot  be  resolved  at  or  below  the  ACEP  level  are  referred  to  the  Export  Ad- 
ministration Review  Board  (EARB),  consisting  of  the  Secretary  of  Commerce 
as  chairman,  the  Secretaries  of  State  and  Defense,  and  as  of  March  1,  1976, 
the  Secretary  of  the  Treasury  in  his  capacity  as  the  chairman  of  the  East- West 
Foreign  Trade  Board.  Other  concerned  Cabinet  members  are  included  in  the 
EARB's  deliberations  as  appropriate.  Highly  sensitive  problems  may  ultimately 
be  referred  to  the  White  House  for  final  resolution. 

All  applications  to  export  dual-use  commodities  and  technical  data  to  com- 
munist countries  are  processed  by  the  Commerce  Department  in  accordance 
with  procedures  established  in  consultation  with  our  advisory  agencies.  Origi- 
nally, when  the  level  of  trade  with  the  East  was  very  low  and  export  controls 
were  much  more  extensive,  other  agencies  would  be  consulted  formally  through 
the  interagency  committee  structure  on  eciGh  application.  Over  the  years,  however, 
the  rising  volume  of  East-West  trade  has  resulted  in  a  yearly  case  volume  of 
thousands  of  applications  and  has  made  it  neither  possible  nor  advisable  to  give 
each  one  full-fledged  interagency  consideration.  Therefore  we  and  our  advisors 
have  established  guidelines  for  approving  or  rejecting  applications  to  export  a 
vide  variety  of  commodities  without  the  necessity  of  seeking  specific  interagency 
advice  on  each  proposed  transaction.  In  1977,  OP]A  acted  on  3,097  out  of  a  total 
of  4,582  communist  covmtry  cases  under  such  guidelines. 

Documenting  and  analyzing  applications  that  require  review  by  the  Operating 
Committee  constitutes  a  heavy  workload.  As  a  minimum,  the  Operating  Com- 
mittee documentation  includes  the  following : 

A  technical  description  of  the  commodities  or  data  involved  and  their  intended 
end-use ; 

An  evaluation  of  the  proposed  transaction's  strategic  significance ; 

Information  on  the  foreign  availability  of  comparable  commodities  or  data ; 

The  licensing  history  of  past  applications  for  simihir  commodities  or  data  ;  and 

A  recommendaton  for  approval  or  denial  together  with  the  rationale  support- 
ing the  recommendation. 

Preparing  this  documentation  requires  care  and  can  be  time-consuming.  The 
facts  may  be  hard  to  establish.  It  is  often  necessary  to  consult  sources  in  the 
export  trade  or  in  other  parts  of  the  government  on  technical  aspects  of  the 
cases.  The  documentation  for  computer  cases,  for  example,  must  include  page.s 
of  detailed  technical  specifications  and  schematics  of  the  proposed  system  so  that 
technicians  in  the  other  agencies  can  fully  comprehend  the  recommendation. 

The  review  process  may  reveal  that  a  computer  system,  as  proposed  for  export 
by  the  applicant,  raises  serious  strategic  concerns  which  could  be  allayed  if  cer- 
tain modifications  were  made  to  the  system.  In  such  instances,  the  applicant  is 
consulted  to  see  if  the  modifications  would  be  acceptable  to  him  and  still  meet 
his  customer's  needs.  This  enquiry  may  take  time  inasmuch  the  applicant  often 
must  communicate  with  his  customer  through  his  overseas  sales  force. 

Once  the  documentation  on  any  given  transaction  is  completed,  the  case  is 
brought  up  for  discussion  in  the  Operating  Committee.  The  Committee's  advice 
and  the  chairman's  recommendations  are  forwarded  to  the  Director,  OEA.  for 
his  decision  or.  in  some  instances,  for  referral  to  the  Director  of  the  Bureau  of 
Trade  Regulation.  If  any  agency  objects  to  the  proposed  decision,  it  is  given  full 
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opportunity  to  appeal  to  a  higher  level.  During  1978,  694  transactions  were  sub- 
mitted to  the  Operating  Committee  for  formal  review ;  in  the  first  half  of  1979, 
these  have  been  running  at  a  yearly  rate  of  914. 

Many  of  the  applications  that  do  not  require  formal  Operating  Committee  re- 
view still  must  be  referred  to  one  or  more  advisory  agencies  for  advice,  usually 
the  Department  of  Defense,  but  sometimes  State,  Energy,  NASA  or  CIA.  While 
the  documentation  required  for  these  referrals  is  not  as  extensive  as  for  an 
application  that  must  be  formally  reviewed  by  the  Operating  Committee,  there 
still  must  be  a  memorandum  setting  forth  the  details  of  the  transaction,  the 
policy  considerations  involved,  previous  approvals,  end-use  and  end-user  informa- 
tion and  extensive  technical  information.  If  an  advisory  agency  has  problems 
with  the  transaction,  it  can  request  formal  review  by  the  Operating  Committee. 

COCOM 

COCOM  is  an  informal,  voluntary  multinational  organization  formed  in  1949 
to  control  exports  of  strategic  commodities  from  member  countries  to  communist 
countries.  The  membership  consists  of  the  NATO  countries,  minu.s  Iceland,  plus 
Japan.  Although  the  membership  is  closely  parallel  to  that  of  NATO,  COCOM 
is  an  independent  organization.  Furthermore,  unlike  NATO,  it  is  not  a  treaty 
organization. 

The  COCOM  embargo  list  consists  of  commodities  Mdiose  export  to  the  East 
all  member  countries  have  agreed  should  be  prevented.  Each  counti-y,  however, 
may  unilaterally  control  additional  items  if  it  wishes.  Items  on  the  COCOM 
embargo  list  may  be  exported  to  Communist  countries  if  a  COCOM  member 
requests  that  an  exception  be  made  to  the  embargo  for  that  transaction  and  if 
all  the  other  members  unanimously  agree  to  the  export. 

Becau.se  the  U.S.  Commodity  Control  List  (except  for  a  small  number  of  items 
which  the  U.S.  controls  unilaterally)  is  identical  to  the  COCOM  embargo  list, 
COCOM  approval  must  be  sought  for  a  large  portion  of  U.S.  applications  that 
we  decide  should  be  approved.  The  request  for  an  exception  to  the  embargo  is 
sent  to  the  U.S.  delegate  to  COCOM.  The  information  the  delegate  receives  is 
transcribed  into  COCOM  format,  translated  into  French  and  distributed  to  the 
other  delegates  who  are  given  time  to  submit  the  proposal  to  their  governments 
and  to  review  the  presentation  before  a  discussion  is  scheduled.  If  no  questions 
are  raised  by  the  other  delegates,  it  commonly  takes  about  four  weeks  before 
OEA  is  informed  that  a  license  can  be  issued.  Occa.sionally,  however,  one  or  more 
of  the  participating  country  delegates  will  raise  questions  or  objections  to  a 
proposed  export.  These  must  then  be  transmitted  to  OEA,  answers  must  be  pre- 
pared and  sent  back  to  Paris  and  another  COCO^I  discussion  scheduled.  In  such 
circumstances,  months  may  pass  before  agreement  is  reached  and  the  license 
issued. 

The  COCOM  embargo  list  is  periodically  reviewed  and  updated.  Any  changes  to 
the  list  require  the  unanimous  consent  of  all  members.  Such  a  review  began  in 
the  Fall  of  1978  and  will  continue  through  1979.  The  Department  of  State  is 
responsible  for  formulating  the  U.S.  position  in  these  negotiations,  which  take 
place  in  Paris.  It  also  has  lead  in  the  conduct  of  the  U.S.  participation  in  the 
negotiations.  All  concerned  agencies,  however,  participate  in  all  phases  of  the 
list  review. 

CONSULTATION    WITH    INDUSTRY 

The  Department  consults  exten.sively  with  industry  in  the  course  of  the  con- 
trol and  licensing  process.  In  the  day-to-day  process  of  analyzing  applications, 
OEA  consults  individual  firms  informally  both  on  technical  matters  and  on  the 
foreign  availability  of  commodities  under  licensing  control.  There  is  also  a  formal 
structure  for  such  consultation  in  the  form  of  six  government-industry  Technical 
Advisory  Committees  (TACs)  established  pursuant  to  the  1972  amendments  to 
the  Export  Administration  Act.  The  TACs  meet  regularly  to  discuss  numerous 
a.spects  of  export  control  policy  and  practice.  TAC  memljers  have  l)een  cleared 
for  access  to  classified  information  so  that  they  can  make  a  maximum  contribu- 
tion. The  industry  members  were  chosen  for  their  technical  knowledge  from 
firms,  large  and  small,  that  are  affected  by  our  controls  but  the  industry  members 
serve  as  individuals,  not  as  company  representatives. 

By  their  charters,  the  TACs  serve  strictly  in  an  advisory  capacity  to  the  De- 
partment. Their  reports  receive  the  most  serious  consideration,  but  the  final 
judgment  on  the  issues  is  and  must  be  reserved  to  the  government.  The  TACs 
have  been  extremely  active  in  providing  advice  with  respect  to  our  preparations 
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for  the  COCOM  list  review  now  in  progress.  A  numV)er  of  the  TACs  siihmittecl 
reports  containing  recommendations  respecting  control  levels.  Although  the  gov- 
ernment could  not  in  every  instance  agree  with  the  TACs  assessments  of  national 
.security  implications  of  various  control  levels,  their  technical  evaluations  and 
findings  respecting  foreign  availability  were  in  many  instances  very  useful  in 
the  formulation  of  the  U.S.  position  in  the  COCOM  negotiations. 

LICENSING   CRITERIA 

In  the  licensing  process,  we  focus  primarily  on  the  national  security  impli- 
cations of  a  proposed  export  but  we  also  consider  such  factors  as  foreign  avail- 
ability and  economic  benefits  to  the  U.S.  The  Export  Administration  Act  requires 
us  to  use  export  controls  lioth  to  encourage  trade  and  to  restrict  the  export  of 
goods  and  technology  which  would  "make  a  significant  contriburion  to  the  mili- 
tary potential  of  any  other  nation  or  nations  which  would  prove  detrimental  to 
the  national  security  of  the  United  States". 

In  considering  export  applications  for  non-communist  destinations,  our  chief 
concern  is  whether  or  not  the  commodity  is  likely  to  be  diverted  to  a  proscribed 
destination.  Before  we  approve  the  export,  we  consider  the  known  reliability  of 
the  consignee,  the  use  to  which  he  intends  to  put  the  equipment,  and  the  appro- 
priateness of  the  equipment  for  that  use. 

In  reviewing  applications  for  communist  destinations,  however,  we  consider 
a  wide  range  of  questions,  such  as  : 

a.  What  is  the  item's  normal  use  in  the  U.S.  and  elsewhere  in  the  West?  Is  the 
item  designed  for  military  purposes  or  does  it  have  significant  military  uses 
either  in  the  AVest  or  in  the  country  for  which  it  is  destined? 

b.  If  the  item  has  both  military  and  civilian  uses,  is  the  intended  end-use 
peaceful  in  nature? 

c.  Is  the  prospective  end-user  engaged  in  civilian  or  military -oriented  work? 

d.  Does  the  item  incorporate  advanced  or  unique  technology  of  strategic  signifi- 
cance that  could  be  extracted  ? 

e.  Does  the  proposed  recipient  country  have  a  shortage  of  the  item  that  affects 
that  country's  military  potential? 

f.  Are  comparable  items  or  technical  data  readily  available  from  suppliers 
outside  the  U.S.? 

g.  Would  the  export  have  significant  economic  benefits  for  the  U.S.? 

In  determining  the  impact  of  a  proposed  export  on  the  military  capability  of 
a  communist  country,  we  rely  strongly  on  the  Department  of  Defense  to  supple- 
ment our  own  analysis.  Defense's  technical  and  intelligence  specialists  analyze 
the  recipient  country's  military  needs  and  capabilities  and  assess  the  likelihood 
that  the  equipment  or  technology  might  be  diverted  to  military  uses.  They  also 
assess  the  effect  such  diversion  might  have  on  our  national  security.  Defense 
also  makes  its  own  assessment  of  the  proposed  end-user's  activities. 

The  next  important  factor  that  we  consider  is  the  degree  to  which  comparable 
products  or  data  are  available  either  in  the  communist  countries  themselves  or 
from  Free  World  countries  that  are  not  members  of  COCOM,  for  example, 
Switzerland  and  Sweden.  (We  assume  that  a  product  subject  to  COCOM  controls 
that  is  available  only  from  a  COCOM  member  is  not  freely  available  to  a  commu- 
nist purchaser.)  Sometimes  an  applicant  for  an  export  license  will  claim  that  a 
product  comparable  to  his  is  readily  available  from  a  foreign  competitor.  He  mar 
even  provide  brochures  to  support  his  contention.  But  often,  closer  examination 
will  reveal  that  the  product  is  not  really  comparable  in  quality  or  that  the  sup- 
plier's production  capabilities  are  inadequate,  or  that  the  production  lead  time 
from  the  non-COCOM  source  is  so  long  as  to  render  the  item  effectively  unavail- 
able. Where  we  do  find  that  fully  comparable  products  are  readily  available  to  a 
communist  country  in  the  necessary  quantities,  this  not  only  affects  the  licensing 
decision  on  the  specific  application  at  hand  but  also  plays  an  important  role  in 
determining  whether  the  product  should  continue  to  be  controlled  or  not. 

It  is  extremely  difficult  to  obtain  precise  information  on  availability  from 
communist  sources  of  high  technology  products  and  know-how.  But  we"  do  get 
some.  Our  Technology  Advisory  Committees  often  provide  valuable  information 
obtained  through  commercial  channels  on  products  manufactured  in  communist 
countries.  The  CIA.  in  its  advisory  capacity  to  the  Department,  provides  what 
information  it  can.  In  general,  however,  we  must  start  from  the  premise  that  the 
Soviets  will  not  spend  hard  currency  for  something  they  already  have,  unless 
what  they  want  is  significantly  better  than  what  they  have,  is  available  in  larger 
quantities  or  at  an  earlier  date. 
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Economic  and  foreign  policy  considerations  grow  in  importance  as  strategic 
and  foreign  availability  considerations  diminish.  We  attempt  to  evaluate  any 
large  transaction's  significance  to  the  domestic  economy  and  to  make  our  advi- 
sory agencies  aware  of  the  economic  potential  of  such  exports  so  they  will  consider 
them  in  making  their  recommendations. 

It  is  important  to  note  that  national  security  export  controls  will  not  prevent 
the  communist  countries  from  developing  certain  military  capabilities :  given 
enough  time,  they  obviously  have  the  skill  and  resources  to  make  significant 
advances  on  their  own.  The  real  effect  of  national  security  export  controls  is 
substnatially  to  slow  the  development  of  communist  military  capabilities. 

CONTROLS   OVEE   TECHNICAL  DATA 

The  Commerce  Department  exercises  broader  controls  over  export  of  technical 
data  to  communist  countries  than  we  do  over  the  shipment  of  commodities  to 
these  destinations. 

In  our  regulations,  we  define  technical  data  as  information  of  any  kind  that 
can  be  used,  or  adapted  for  use  in  the  design,  production,  manufacture,  utiliza- 
tion or  reconstruction  of  articles  or  materials.  The  data  may  take  a  tangible 
form  such  as  a  model,  prototype,  blueprint  or  an  operating  manual,  or  they  may 
take  an  intangible  form  such  as  technical  service. 

Our  regulations  define  an  export  of  technical  data  as  (a)  any  actual  shipment 
or  transmission  of  technical  data  out  of  the  United  States,  (b)  any  release  of 
technical  data  in  the  United  States  with  the  knowledge  or  intent  that  the  data 
will  be  shipped  or  transmitted  from  the  United  States  to  a  foreign  country  or 
(c)  any  release  of  technical  data  of  U.S.  origin  in  a  foreign  country.  Our  regula- 
tions define  the  reexport  of  technical  data  as  any  actual  shipment  or  transmission 
from  one  foreign  country  to  another,  or  any  release  of  technical  data  of  U.S. 
origin  in  a  foreign  country  with  the  knowledge  or  intent  that  the  data  will  be 
shipped  or  transmitted  to  another  foreign  country. 

The  phrase  "release  of  technical  data"  is  defined  in  our  regulations  as   (a) 
visual  inspection  by  foreign  nationals  of  U.S.  origin  equipment  and  facilities 
located  either  in  the  United  States  or  abroad,  (b)  oral  exchanges  of  information 
in  the  United  States  or  abroad  and  (c)  the  application  to  situations  abroad  of 
personal  knowledge  or  technical  experience  acquired  in  the  United  States. 

The  Department  permits  some  technical  data  to  be  exported  under  general 
licen.«e — that  is,  without  the  exporter's  having  to  file  an  application  and  receive 
specific  written  authorization  prior  to  shipment.  One  general  license,  designated 
GTDA,  permits  the  export  and  reexport  to  all  destinations  of  technical  data  that 
are  (a)  generally  available  to  the  public,  (b)  scientific  or  educational  data,  or 
(c)  contained  in  certain  applications  for  patents. 

Our  regulations  define  data  generally  available  to  the  public  to  include  (a) 
data  released  orally  or  visually  at  open  conferences,  lectures,  trade  shows,  or 
other  media  open  to  the  public,  and  (b)  publications  that  may  be  purchased  with- 
out restriction  at  a  nominal  cost  or  obtained  without  cost,  or  are  readily  avail- 
a))le  at  libraries  open  to  the  public. 

In  the  scientific  or  educational  sphere,  our  general  license  GTDA  applies  to 
the  dissemination  of  information  not  directly  and  significantly  related  to  design, 
production  or  utilization  in  industrial  processes,  including  such  dissemination  by 
correspondence,  attendance  at,  or  partcipation  in,  meetings,  and  to  instructions 
in  academic  institutions  and  academic  laboratories,  excluding  information  that 
involves  research  under  contract  related  directly  and  significantly  to  design, 
production  or  utilization  in  industrial  proce.sses. 

In  addition  to  data  that  may  be  exported  under  general  license  GTDA,  our  regu- 
lations permit  certain  other  types  of  data  to  be  exported  to  the  T^SSR,  the  com- 
munist countries  of  Eastern  Europe,  Laos  and  the  People's  Republic  of  China 
under  another  general  license,  designated  GTDR.  However,  these  data  are  spe- 
cifically defined  in  the  regulations  as  pertaining  to  that  information  necessary  to 
the  assembly,  installation,  maintenance,  repair  or  operations  of  a  commodity  that 
has  been  licensed  for  export  and  sent  within  one  year  following  .shipment  of  the 
commodity  or  to  information  necessary  to  support  a  prospec^tive  or  actual  quota- 
tion, bid  or  offer  to  sell,  lease,  or  otherwise  supply  any  commodity,  plant,  service 
or  technical  data.  Specifically  excluded  are  data  related  to  the  production,  manu- 
facture or  con.struction  of  the  commodity.  In  the  case  of  qoutation  data,  our  regu- 
lations also  specfiically  exclude  data  related  to  commodities  judged  to  be 
strategic  by  the  countries  participating  in  COCOM  and  to  commodities  under  the 
licensing  .iurisdiction  of  the  Department  of  State  and  the  Nuclear  Regulatory 
Commission. 


215 

This  general  license  GTDR  also  authorizes  exports  and  reexports  of  most  data 
not  eligible  for  shipment  under  general  license  GTDA  if  intended  for  other  than 
the  communist  or  embargo  destinations  mentioned  previously.  There  is,  however, 
a  requirement  to  obtain  the  prior  approval  of  the  Department  for  the  export  or 
reexport  of  data  relating  to  certain  commodities  that  are  listed  in  the  regulations. 
Data  relating  to  certain  other  commodities,  which  also  are  listed  in  the  regula- 
tions, may  be  shipped  only  after  tlie  exporter  has  received  letters  of  assurance 
from  the  recipient  undertaking  not  to  reexport  the  data  or  to  export  the  direct 
product  of  the  data  to  certain  destinations. 

To  summarize  our  technical  data  regulations,  I  believe  I  can  say  that  they  effec- 
tively control  the  export  to  communist  destinations  of  all  unpublished  data  that 
could  be  used  to  produce  any  commodity  under  our  licensing  jurisdiction.  Through 
the  written  assurance  provisions,  the  regulations  also  effectively  restrict  the  sup- 
ply to  communist  destinations  of  strategic  commodities  produced  abroad  through 
the  use  of  U.S.  origin  technical  data. 

STATEMENT  OF  KENT  KNOV/LES,  DIRECTOR  OP  OEEICE  OF  EXPORT 
ADMimSTRATION,  DEPARTMENT  OF  COMMERCE 

Mr.  KxowLES.  Thank  you,  Mr,  Chairman. 

I  would  ask,  if  I  may,  permission  to  give  a  short  oral  statement  and 
present  the  longer  statement  for  the  record. 

]Mr.  Flippo.  Without  objection  it  is  so  ordered. 

Mr.  Knowles.  I  am  pleased  to  appear  before  the  Subcommittee  on 
Space  Science  and  Applications  of  the  House  Committee  on  Science 
and  Technoloo-y  to  describe  the  national  security  export  control  system 
administered  by  the  Department  of  Commerce  and  to  discuss  the  De- 
partment's role  in  space  matters  in  particular.  I  have  submitted  for  the 
record  a  lengthy  and  detailed  descrij)tion  of  our  national  security 
export  controls.  In  my  remarks  here,  I  shall  give  only  a  general  outline 
of  this  system  before  going  on  to  the  specific  subject  of  space  matters 
and  Commerce's  role  in  that  area. 

Under  the  authority  of  the  Export  Administration  Act  of  1969,  as 
amended,  tlie  Commerce  Department  exercises  control  over  the  export 
of  so-called  dual-use  items.  These  are  items  having  both  civilian  and 
significant  potential  militar^^  applications.  As  my  colleague  from  De- 
fense explained,  we  are  talking  here  about  items  which  have  a  mainly 
civilian  use  as  opposed  to  a  mainly  military  use. 

The  Export  Administration  Act  directs  that  the  export  of  dual-use 
items  and  of  technical  data  shall  be  controlled  for  three  reasons : 

( 1 )  To  protect  the  U.S.  national  security ; 

(2)  To  further  significantly  the  foreign  policy  of  the  United  States ; 
and 

(3)  To  protect  the  U.S.  domestic  economy  from  the  excessive  drain 
of  scarce  materials  and  to  reduce  the  inflationary  impact  of  foreign 
demand. 

Dual-use  items  whose  export  comes  under  Commerce's  jurisdiction 
appear  on  the  Commodity  Control  List,  or  CCL.  Most  items  which  are 
either  regarded  as  having  only  military  applications  or  which  are 
specifically  designed  for  military  use  appear  on  the  U.S.  IMunitions  List 
which,  as  has  been  said,  is  administered  by  the  State  Department. 

Only  a  small  portion  of  U.S.  exports  require  the  issuance  of  a  specific 
validated  license  document  by  the  Commerce  Department.  The  large 
majority  of  exports  are  shipped  under  general  license  authority  which 
allows  the  exporter  to  ship  freely  without  applying  for  such  a  validated 
license.  The  commodities  that  do  require  a  validated  license,  and  which 
appear  on  the  CCL,  fall  into  three  general  categories : 
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(1)  Those  products  judged  to  have  the  potential  of  contributing 
significantly  to  the  militaiy  capabilities  of  potential  adversaries.  Most 
of  these  items  are  controlled  multilaterally  by  an  informal  interna- 
tional organization  called  COCOIM.  composed  of  the  XATO  nations, 
minus  Iceland,  plus  Japan.  A  small  group  of  approximately  38  items  is 
controlled  unilaterally  by  the  United  States  because  they  are  consid- 
ered particularly  sensitive  or  because  they  are  uniquely  available  in  the 
United  States. 

(2)  Certain  items  which  are  controlled  for  foreign  policy  reasons: 
for  example,  nuclear-related  devices  and  facilities  and  crime  control 
and  detection  equipment. 

(3)  Petroleum  and  related  products  that  are  controlled  for  short 
supnlv  reasons. 

"Within  the  Commerce  Department,  tlie  Office  of  Export  Administra- 
tion is  responsible  for  processing  applications  for  the  export  of  items 
on  the  Commodity  Control  List  and  the  technical  data  associated  with 
them.  This  represents  a  large  and  steadily  growing  workload,  currently 
running  at  a  rate  of  280  incoming  applications  per  day.  up  from  225 
per  day  a  year  ago,  and  promising  to  increase  yet  further.  ]\roreover, 
the  workload  is  growing  not  only  in  volume  but  in  complexity  as  well. 
The  nature  of  incoming  applications  clearly  reflects  the  fact  tliat  the 
composition  of  U.S.  exports  appears  to  be  shifting  increasingly  into 
high  technology  areas;  incoming  applications  are  involving  steadily 
more  complex  systems  and  technologies  which  require  steadily  more 
sophisticated  technical  analysis  by  both  Commerce  and  its  advisory 
agencies  and  raise  ever  more  difficult  export  policy  issues. 

Let  me  describe  briefly  the  process  that  an  application  for  the  export 
of  an  item  controlled  for  national  security  purposes  goes  tlirough  after 
its  arrival  in  OEA.  First,  it  is  checked  for  completeness  and  logged  in 
by  the  Operations  Division.  Then,  applications  to  export  to  non- 
Commimist  destinations  are  examined  to  identify-  those  of  a  sufficiently 
routine  nature  to  enable  them  to  be  approved  and  licensed  immediately 
without  further  review. 

Incidentnllv.  we  get  by  far  the  great  majority  of  licenses  out  within 
a  2-week  period. 

Applications  for  Communist  destinations  and  those  of  a  nonroutine 
nature  to  the  non-Communist  world  are  forwarded  for  review  and 
analysis  by  a  licensing;  specialist  in  one  of  OEA's  three  commodity 
licensing  divisions:  The  Com]iuter  Division,  the  Electronic  Equip- 
ment Division,  or  the  Capital  Groods  and  Production  Materials  Divi- 
sion. 

The  licensing  specialist  examines  the  application  in  the  lioht  of  the 
following  concerns:  The  equipment's  uses  and  functions:  its  level  of 
sophistication:  its  normal  pattern  of  military  or  civilian  use  in  the 
United  States  and  elsewhere;  the  degree  to  which  similar  equipment 
is  freely  available  elsewhere:  the  equipment's  suitability  for  the  pro- 
posed end  use,  the  end  user's  known  activities;  the  possibility  that  the 
item  might  be  diverted  from  the  stated  end  use  to  less  acceptable  uses: 
and  the  economic  implications  of  the  transaction  for  the  T'nited  States. 

The  Commerce  licensing  specialist  often  at  this  stage  consults  on 
an  informal  basis  with  experts  from  other  agencies  while  he  is  making 
his  analvsis. 
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A  small  number  of  cases  which  closely  resemble  cases  decided  in  the 
past  may  be  decided  at  this  stage.  The  great  majority  of  this  batch  of 
cases,  however,  are  then  forwarded,  along  with  the  licensing  specialist's 
analysis  and  recommendations,  to  OEA's  Policy  Planning  Division, 
PPD.  Here,  the  application  can  follow  one  of  three  paths : 

First,  PPD  may  decide  it  on  the  basis  of  agreed-upon  delegations  of 
authority  from  other  agencies,  particularly  Defense  and  State,  who 
;are  the  prime  advisers  on  anything  in  the  space  area. 

Alter]iatively.  it  may  be  referred  to  one  or  more  advisory  agencies, 
usually  Defense,  State,  Energy-,  and/or  NASA,  for  their  review  and 
reconnnendations  which  PPD  will  very  carefully  consider  in  its  license 
review. 

Third,  PPD  may  decide  that  the  case  raises  such  complex  techni- 
cal and/or  policy  issues  that  it  requires  full-fledged  interagency  con- 
sideration at  the  senior  staff  level  in  the  Interagency  Operating  Com- 
mittee, which  is  basically  composed  of  Commerce's  advisory  agency 
in  the  Federal  Government. 

If  the  case  is  referred  to  the  Operating  Committee  and  if  it  proves 
impossible  to  reach  agreement  in  that  forum,  the  case  may  be  succes- 
sivelv  escalated  to  the  Deputy  Assistant  Secretary  level  in  the  sub- 
ACEP.  or  Advisory  Committee  on  Export  Policy,  to  the  Assistant 
Secretary  level  in  the  ACEP  and,  if  need  be,  to  the  Cabinet  level  in 
the  EARB  or  Export  Administration  Review  Board.  There  is  even 
provision  for  direct  escalation  to  the  President  should  all  other  forums 
prove  unsuccessful  in  reaching  agreement. 

With  the  exce])tion  of  the  small  group  of  about  38  items  that  the 
T'i.S.  controls  unilfiterally.  all  of  the  items  on  the  Commodity  Con- 
trol List  which  are  controlled  for  national  security  purposes  are 
also  controlled  by  COCO^I.  Thus,  if  the  Ignited  States  decides  in 
favor  of  approving  an  application  to  export  to  a  Communist  country 
an  item  subject  to  the  COCO^M  embargo,  it  must  obtain  the  approval 
of  the  other  COCO^I  members  as  well  after  the  Interagency  Com- 
mittee has  u.nanimouslv  approved  it.  The  United  States  would  seiid 
a  request  for  an  exception  to  the  embargo,  together  with  its  reasons 
for  recommending  approval  of  the  transaction,  to  COCO^M  head- 
quarters in  Paris.  Only  after  unanimous  agreement  has  been  reached 
in  COCO^I  on  the  case  may  the  application  be  approved  by  the  United 
States. 

If  an  application  is  rejected  bv  OEA.  the  applicant  may  appeal  to 
the  Assistant  Secretary  for  Industry  and  Trade.  Less  than  1  per- 
cent of  all  incominn:  applications  were  appealed  in  1978.  however. 

That  is  very  brief  sketch  of  the  licensing  process.  My  statement  for 
the  i^ecord  goes  into  a  great  deal  more  detail. 

Tvct  me  go  on  to  address  the  specific  topic  of  these  hearings  by  out- 
lining" the  Commerce  role  in  s]')ace  matters. 

Commerce  i:)lays  a  rather  minor  role  in  the  export  of  space  svs- 
tems  and  satellites.  Most  of  the  items  involved  are  listed  on  the  U.S. 
^Tunitions  List  which,  as  Dr.  IMountain  indicated,  is  under  the  juris- 
dictioTi,  of  tlie  State  Department.  Connnerre  has  jurisdiction  only 
over  the  ground  portions  of  specifically  civilian  commimications  and 
navigations  svstems.  Such  components  mainly  of  earth  stations,  are 
•covered  by  the  Commodity  Control  List  and  applications  for  their 
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export  are  subject  to  the  same  licensing  procedures  that  I  have  just 

described. 

Again,  as  Dr.  Mountain  indicated,  on  several  occasions  in  the  past,, 
there  have  been  proposals  to  widen  Commerce's  jurisdiction  in  this 
field  to  cover  commercial  communications  satellites  that  are  presently 
listed  on  the  U.S.  Munitions  List.  Each  time  such  proposals  have  been 
made,  however,  they  have  been  rejected  after  considerable  debate  and 
analysis,  in  largo  part  because  of  opposition  by  the  Defense  Depart- 
ment. Defense  understandably  takes  a  close  interest  in  all  such  ex- 
ports because  of  their  extensive  potential  military  applications.  Items 
listed  on  the  munitions  list  require  a  license  for  both  the  equipment 
and  the  teclmical  data  before  they  may  be  exported  to  any  destina- 
tion, and  their  export  to  Communist  destinations  is  prohibited. 

If  jurisdiction  over  these  items  were  nevertheless  moved  from  State- 
to  Commerce  I  would  have  to  note  that  it  would  create  further  severe- 
resource  problems  for  OEA  without  significantly  expediting  or  alter- 
ing the  manner  in  which  such  exports  are  presently  processed.  Given 
the  extreme  military  sensitivity  of  such  items  and  related  technologies. 
Commerce  would  be  as  scrupulous  in  consulting  the  Defense  Depart- 
ment, the  NRC  and  NASA  as  State  now  is. 

Wliile  we  can  also  issue  project  licenses,  the  analysis  is  not  much  less 
than  it  would  be  on  an  individual  basis,  because  we  have  to  receive  and 
analyze  basically  the  same  information. 

OEA's  worked  is  right  now  straining  our  manpower  resources  to  the- 
breaking  point.  The  addition  to  this  workload  of  a  new  group  of  cases 
that  would  be  extremely  complex  even  if  not  necessarily  numerous,, 
would  only  exacerbate  that  problem.  If  the  decision  were  made  to  trans- 
fer this  responsibility  to  Commerce,  it  would  then  be  essential  also  to 
allow  Commerce  to  increase  its  staff  in  order  to  cope  effectively  witli 
tlie  additional  caseload. 

Let  me  stress  my  belief,  however,  that  administrative  and  procedural 
proposals  intended  to  speed  the  licensing  of  space  systems  are  un- 
likely to  succeed — because  they  misread  the  nature  of  the  problem.  If 
it  takes  a  long  time  to  reach  agreement  on  such  exports,  it  is  onlv  in 
small  part  because  of  the  procedures  involved.  The  difficulty  arises 
from  the  sensitivity  of  the  items  and  technologies  involved.  Eegardless 
of  the  procedures  employed,  or  who  is  tasked  with  the  licensing,  strong 
differences  of  opinion  will  inevitably  arise  over  proposals  to  export 
systems  having  such  extreme  military  sensitivity.  OEA  deals  with  this 
problem  continually  in  connection  with  applications  to  export  ad- 
vanced comimters  or  electronic  svstems.  The  technology  is  so  sopliisti- 
cated  that  highly  trained  teclmicians  can  disagree  as  toits  full  ramifi- 
cations and  potential.  Scttlins:  such  technical  issues  is  difficult  and 
time-consuming.  But  even  when  the  technical  questions  are  settled  to 
the  satisfartion  of  all  parties,  the  policy  is.sues  raised  by  a  prpoosal  tO' 
export,  such  advanced  systems  or  technologies  can  be  verv  difficult  to- 
resolve  and  lead  to  protracted  disairreement  and  debate.  These  are  dif- 
ficult questions  involving  vital  matters  of  national  serurity  and  foreign 
policy,  on  which  serious  individuals  with  responsibilities  in  those  areas 
can  and  do  disagree.  The  questions  are  not  such  that  they  can  l3e  settled 
bv  procedural  chancres. 

"  Thank  you  for  the  opportunitv  of  appearing  here.  T  shall  be  happy 
to  answer  any  question  you  may  have. 
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Mr.  Flippo.  Thank  you  very  much. 

I  will  just  ask  the  panel  in  general,  and  anyone  that  would  care 
to  respond  please  feel  free  to  do  so. 

I  would  like  to  know  if  you  could  elaborate  just  briefly  on  the 
interactions  of  each  of  your  agencies  making  these  technology  export 
decisions.  Do  you  feel  you  have  good  communications,  do  you  feel  the 
licensing  procedure  is  adequate  or  excessive,  or  could  use  some  scru- 
tiny for  streamlining?  I  will  just  throw  that  out  and  anyone  that 
would  care  to,  may  respond. 

Mr.  Knowles.  I  will  take  an  initial  crack  at  answering  and  let 
everybody  contradict  me  as  we  go  on. 

Being  relatively  new  in  the  job  myself,  I  think  one  of  the  prime 
tasks  I  have  and  intend  to  take  on  is  to  do  what  I  can  to  work  witli 
our  advisory  agencies  to  expedite  and  streamline  the  licensing  proc- 
ess. I  think  we  now  have  relatively  good  communication,  but  also 
think  it  can  be  improved,  and  we  intend  to  work  at  that.  I  think 
we  do  consult  effectively  now,  but  we  will  tiy  to  do  better.  I  will  leave 
further  comments  to  somebody  else. 

Mr.  Pedersen.  Mr.  Chairman,  I  would  note  that  NASA's  role  in 
this  process  is  essentially  an  advisory  one  to  both  the  State  Depart- 
ment and  Commerce,  whatever  space-related  hardware  and  know- 
how  is  involved. 

We  feel  that  communications,  at  this  point,  are  quite  good.  We  are 
consulted  on  cases  where  we  feel  there  is  a  need  for  our  view  to  be 
heard.  My  office,  in  particular,  has  the  responsibility  within  NASxl 
to  then  spread  that  out  so  that  the  various  technical  organizations 
within  NASA  have  an  opportunity  to  comment.  We  then  feed 
NASA's  views  back  into  the  expert  control  process.  And  we  have 
found  historically,  Mr.  Chairman,  that  where  we  have  a  question  or 
concern,  that  concern  is  listened  to  and  heard.  I  would  just  note, 
however,  that  we  are  talking  about  commercial  exports. 

In  NASA's  own  cooperative  programs,  as  I  noted  in  my  statement, 
those  are  carefully  structured  so  that  little  or  no  technology  transfer 
is  involved.  They  are  developed  in  such  a  way  that  the  cooperative 
partners  fund  and  carry  out  their  own  responsibilities. 

I  think  it  is  an  important  concern  to  keep  in  mind.  But  in  general, 
we  think  the  process  is  working  rather  well.  We  would  all  like  it  to 
go  faster,  I  am  sure. 

Mr.  Flippo.  Mr.  Terrell. 

Mr.  Terrell.  I  think  that  I  would  agree  with  what  my  colleague 
from  the  Commerce  Department  said  about  the  general  effectiveness 
of  the  process.  I  would  like  to  underline  a  point  he  made  rather  than 
repeat  en  masse  everything  that  has  been  said. 

The  communication  among  the  agencies  is  so  good  that  I  think  that 
it  is  an  almost  ideal  vehicle  for  bringing  to  the  surface  differences  in 
policy  emphasis.  And  I  believe  that  the  frustration  that  is  sometimes 
expressed  by  the  people  who  deal  with  this  process,  firms,  foreign 
countries,  is  a  reflection  of  that.  And  I  don't  believe  that  it  is  undesir- 
able that  this  happens,  I  think  that  there  can  be  genuine  conflicts 
between  the  legitimate  objectives  of  achieving  the  maximum  amount 
of  space  cooperation,  achieving  the  maximum  of  sales  for  our  indus- 
tries, protecting  our  foreign  policy  interests,  protecting  our  national 
security  interests.  And  these  interests  tend  to  be  represented  by  differ- 
ent people  and  they  tend  to  become  bureaucratic  squabbles.  And  it  is 
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in  the  resolution  of  these  that  you  get  the  best  result.  I  wouldn't  care 
to  see  any  streamlining  of  the  process  that  tended  to  submerg-e  differ- 
ences like  that.  If  streamlining  is  intended  to  solve  them  faster,  that 
is  fine.  And  I  think  as  long  as  we  are  dealing  in  areas  that  are  as  sensi- 
tive as  the  ones  that  the  connnittee  is  addressing,  we  are  going  to  inevi- 
tably run  into  snags  and  take  a  little  time  on  them  sometimes. 

Mr.  Flippo.  The  distinguished  gentleman  from  California. 

Mr.  Brown.  Thank  you,  Mr.  Chairman. 

Gentlemen,  this  is  an  area  of  intense  interest  to  all  the  members  of 
the  committee.  We  have  had  some  very  interesting  testimony  with  re- 
gard to  the  problems  which  we  face  today  and  over  the  next  decade  or 
so  in  this  area.  I  don't  think  anyone  lias  come  up  with  any  schemes  that 
seem  to  provide  us  with  all  the  answers  that  we  would  like  to  have.  I 
am  generally  quite  impressed  with  the  fact  that  in  our  space  programs 
we  do  have  a  large  element  of  international  cooperation  that  seems  to 
be  working  fairly  well.  But  it  is  woi'king  well  within  certain  limits. 

I  think  the  question  may  be  as  to  whether  those  limits  are  too  re- 
strictive, or  not  restrictive  enough,  possibly,  or  whether  there  are  other 
modes  of  operation  that  would  be  more  successful. 

For  example,  we  had  some  discussion  yesterday  with  regard  to 
future  problems  in  this  area,  which  led  to  tlie  point  that  possibly  the 
institutional  problems  are  more  significant  and  more  of  a  barrier  than 
the  technological  problems  in  the  future  space  development  and  inter- 
national coo])eration  in  space.  I  am  glad  to  think  of  our  experience  in 
the  communications  field  with  the  creation  of  Comsat  and  Intelsat 
as  modes  of  operation  in  the  communications  field. 

In  effect,  we  have  said  tliat  we  have  reached  a  point  where  commer- 
cial participation,  and  private  participation  by  the  business  sector,  is 
feasible,  and  we  have  created  a  mode  of  organization  which  accom- 
modates that.  I  would  like  to  raise  the  question  as  to  what  might  be  the 
next  area  in  which  we  might  logically  follow  that  model. 

For  example,  if  we  move  into  a  system  of  large  space  platforms 
in  geostationary  orbit,  multi]:)urpose  platforms,  would  it  be  feasible 
to  consider  a  Comsat  or  Intelsat  type  of  organization  in  which  we 
would  not  only  be  cooperating  in  R.  &  D.  with  other  developed  nations, 
but  in  which  we  would  be  subjecting  the  entire  operation  to  sort  of  a 
global  centralized  planning  direction  and  control  with  full  participa- 
tion of  all  nations  in  tlie  program  as  we  do  with  Intelsat,  which  seems 
to  me  to  be  an  extremely  reasonable  type  of  operation.  Could  I  ask 
you  to  comment  with  regard  to  that  possibility  ? 

Mr.  Terrell.  I  will  be  glad  to  if  you  wish. 

Mr.  Browx.  Because  I  think  it  helps  to  resolve  some  of  these  other 
prol)lems  that  we  are  talking  about  also. 

Mr.  Terrell.  Let  me  just  say  I  agree  with  vou.  T  think  that  if  we  do 
{Xof  to  the  ]wmt  of  planning  for  largo  sparse  platforms  in  geostationary 
oi'bit  for  communications  pui-poses.  that  is  an  almost  ideal  technolog^^ 
to  apply  the  Intelsat  model  to.  And  T  would  visualize  that  that  mip-ht 
liappen  verv  naturallv.  Obviouslv  wo  nve  quite  a  ways  from  that.  We 
are  quite  a  ways  f r-om  the  national  decisions  to  fund  our  share  of  some- 
thing like  that.  I  think  that  is  a  verv  good  example  of  the  kind  of 
tiling  we  are  p-oing  to  see  both  in  the  space  area  and  other  high  toHmol- 
oo-v  arons  in  the  voars  to  come,  and  that  is  nrojects  which  are  of  such 
size  and  scope  and  cost  so  mucli  money  that  it  is  going  to  be  increasingly 
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difficult  for  countries  to  take  them  on  as  national  efforts.  And  we  are  go- 
ing to  have  to  use  more  imagination  in  getting  more  countries  involved 
than  we  have  been. 

Mr.  Flippo.  Will  the  gentleman  yield  ? 

Mr.  Brown.  I  will  yield. 

Mr.  Flippo.  What  has  been  done  to  advance  those  components  that 
you  are  talking  about,  institutions  that  can  accomplish  these  things 
Mr.  Brown  has  been  talking  about  ? 

Mr.  Brown.  We  might  note  that  the  chairman  of  the  full  committee 
has  jumped  the  gun  on  his  proposal  for  a  space  industrial  corporation, 
Of  course  I  regard  these  as  aspects  of  space  industrialization.  They  are 
the  projecting  of  normal  commercial  business  and  industrial  service 
and  production  activities  into  a  space  environment.  They  are  part  of 
the  same  basic  picture  that  we  are  talking  about.  I  am  not  sure  whether 
space  industrialization  is  going  to  come  before  the  commercialization 
of  space  communication  that  we  are  discussing. 

The  question  is  what  and  where  is  the  planning  being  done  with 
regard  to  models  of  this  sort  of  activity  ? 

Mr.  Pedersen.  Let  me  try  answering  that,  perhaps  in  a  little  too 
indirect  fashion.  But  taking  the  case,  for  example,  of  large  space 
structures,  experience  seems  to  have  demonstrated  that  it  is  very  dif- 
ficult to  begin  to  get  concrete  planning  of  international  institutions 
until  the  various  countries  have  gone  far  enough  in  their  own  thinking 
to  determine  whether  or  not  it  is  in  their  national  interests  to  allow 
this  to  be  internationalized. 

In  the  case  of  large  space  structures,  I  sense  now  that  most  countries 
are  in  a  period  of  what  we  might  call  individualized  planning  and 
thinking.  We  have,  as  this  subcommittee  perhaps  knows,  had  some 
contacts  with  the  Germans,  who  have  expressed  an  interest  in  large 
space  structures  and  have  some  ideas  in  these  areas.  But  one  gets  the 
feeling  that  countries  are  looking  at  this  now  and  perceiving  what 
might  be  their  national  interest,  and  detennining  how  far  that  na- 
tional interest  will  allow  them  to  go  at  this  time  in  thinking  of  inter- 
national solutions  to  these  problems. 

I  think  until  each  country,  including  this  one,  has  thought  through 
the  concept  of  large  space  structures  and  how  it  relates  to  their  own 
particular  objectives  in  space,  it  is  going  to  be  difficult  to  get  that  kind 
of  international  consensus  that  rightly  or  wrongly  seems  to  be  neces- 
sary before  one  could  begin  talking. 

The  case  of  Comsat- Intelsat  is  a  good  one.  That  really  developed 
after  communications  satellite  technology  was  proven,  was  near  oper- 
ational, or  was  operational.  We  are  a  long  way  from  that  in  large- 
scale  space  structures.  We  are  perhaps  somewhere  in  between  in  remote 
sensing. 

I  think  there  is  a  natural  evolutional^  process  here.  And  what  we 
can  do  to  huriy  that  along  I  don't  know,  Mr.  Congressman.  But  it 
seems  to  be  one  of  these  things  that  almost  has  to  take  its  course.  And 
I  sense  that  the  various  space  nations  are  still  thinking  through  the 
various  aspects  of  large  space  structures  in  terms  of  their  own  national 
interests.  I  would  hope  that  the  outcome  of  that  might  be  an  idea  of 
possibly  some  internationalization. 

I  heard  with  interest  yesterday  one  of  the  witnesses  talk  about  the 
possibility  of  viewing  these  large  space  stmctures  as  having  discrete 
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parts,  some  of  which  c-ould  be  internationally  owned  and  some  of 
which  could  continue  to  have  a  national  character.  It  is  an  interesting 
idea,  and  one  worth  pursuing. 

Mr.   Brown.   I  think  that  witness  developed   a   rather  complex 
scheme,  which  he  doesn't  pretend  to  understand,  although  I  want  to 
study  it  more  fully,  wliich  provided  for  several  categories,  A,  B,  C, 
and  D,  of  participation  and  ownership  in  the  whole  range  of  services 
related  to  these  structures.  The  point  that  bothered  me  was  that  yester- 
day's witness  from  NASA  disclaimed  any  role  for  NASA  in  planning 
for  those  institutional  arrangements,  which  I  think  probably  is  right. 
But  what  it  means  is  that  there  is  no  place  where  there  is  a  clear  focus 
for  this  kind  of  innovative  thinking,  which  may  be  very  closely  related 
to  the  ability  of  this  countiy  to  maintain  a  preeminent  position  in 
global  marketing  of  our  teclinological  competence  in  these  areas,  be- 
cause it  is  the  institutional  barriers  that  are  slowing  down  the  deploy- 
ment of  some  of  these  things. 

I  hope  if  you  disagree  with  what  I  am  saying  that  you  will  help  my 
education  a  little  by  commenting. 

Mr.  Pedersex.  Congressmen,  I  certainly  don't  disagree.  I  guess  my 
point  was  to  say  that  international  planning  for  international  modes 
of  operations  or  institutions  tends  to  occur  when  nations  reach  that 
point  of  believing  or  concluding  that  such  an  approach  is  in  their 
interest.  And  I  think  we  are  in  the  process  now  where  these  countries 
are  defining  what  their  interests  are  here.  I  believe  that  is  in  some 
ways  where  the  United  States  finds  itself  now.  We  are  certainly  not 
failing  to  pay  attention  to  the  possibilities  for  large  space  structures. 
The  institutional  issues  are  important. 

Mr,  Brown.  Take  this  point  which  was  brought  up  this  morning  at 
considerable  length,  that  we  are  really  running  up  against  a  very 
serious  problem  in  this  concept  of  the  common  heritage  of  mankind 
as  it  applies  to  space.  Now,  I  think  this  is  a  problem,  and  we  are  into 
an  adversary  role  with  the  majority  of  other  countries,  because  they 
resent  our  technological  ability  to  utilize  these  resources  of  space, 
whatever  they  may  be,  and  they  are  trying  to  get  even  with  us.  They 
are  trying  to  use  whatever  advantage  they  may  have,  which  generally 
is  their  vote  in  the  United  Nations  or  some  similar  body,  to  equalize 
their  comparative  advantage. 

Now,  if  we  can  develop  an  Intelsat  model  wliich  provides  a  mode  of 
participation,  we  may  be  able  to  resolve  the  adversary  relationship 
and  resolve  some  of  those  issues  of  access  to  both  the  electromagnetic 
spectrum  and  geostationary  portion  orbit  sectors  in  a  much  more 
I'easonable  fashion.  Is  that  an  incorrect  conclusion  ? 

Mr.  Terrell.  I  would  like  to  observe  that  for  different  teclmology, 
different  space  technologies,  the  solution  may  turn  out  to  be  quite 
different.  The  Intelsat  model  is,  I  think,  valid  for  large  scale  space 
structures  for  communications  purposes.  I  don't  think  the  Intelsat 
model  is  a  very  valid  one  for  space  launch  capabilities.  I  think  the 
solution  we  have  reached  there  where  we  provide  launch  services  to 
other  countries  and  maintain  complete  control  over  the  system  our- 
selves is  about  the  only  one  that  is  politically  and  institutionally 
practical. 

Mr.  Brown.  But  we  may  be  running  up  against  the  problem  here 
that  other  developing  countries  are  now  providing  launch  services 
also. 
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Mr.  Terrell.  Yes,  sir ;  but  none  of  them  are  providing  them  on  the 
basis  of  an  Intelsat  model.  We  are  talking  about  individual  countries. 
And  I  think  we  will  continue  to  see  that  business,  because  of  its  close 
relationship  to  national  security  and  national  technological  lead, 
mamtained  on  that  basis  for  a  long  time. 

Mr.  Brown.  Let  me  explore  with  you  the  security  aspects  of  this 
for  just  a  moment.  With  regard  to  this  export  control,  what  was  the 
situation  when  we  sold  China  the  space  communications  system?  I 
presume  that  had  to  go  through  the  Communications  Control  Board. 

Mr.  Terrell.  It  will  have  to.  There  has  been  no  license  issued.  We 
have  agreed  with  China  to  sell  them  a  system  under  appropriate  terms 
and  conditions. 

Mr.  Brown.  And  yet  they  are  a  Communist  country  which  will  make 
use  of  this  system  for  their  own  purposes  ? 

Mr.  Terrell.  Yes.  The  decision  to  enter  into  that  agreement  was  re- 
viewed by  the  people  who  are  participants  later  on  in  the  munitions 
control  process. 

Mr.  Pedersen.  I  can  say,  as  a  member  of  the  NASA  delegation  that 
went  to  China  and  talked  with  them  about  this,  that  Mr.  Terrell  is 
quite  right,  no  specifics  have  yet  been  worked  out  in  terms  of  precisely 
what  this  communications  satellite  would  look  like  in  an  engineering 
sense.  The  Chinese  were  told  very  clearly  that  the  export  and  sale  of 
that  communications  technology  would  be  subject  to  the  export  con- 
trol laws  and  procedures  of  the  United  States.  And  they  understand 
that.  And  that  would  also  include  COCOM  as  well. 

Mr.  Brown.  But  we  have  exported  other  communications  satellite 
systems  to  other  countries. 

Mr.  Pedersen.  U.S.  industry  has,  yes,  sir. 

Mr.  Brown.  Don't  we  provide  a  system  to  Algeria,  or  someplace  like 
that,  or  Brazil  ? 

Mr.  Pedersen.  Well,  iVmerican  industry  has  had  a  hand  in  most 
communications  satellites  in  terms  of  the  manufacture  of  them,  be- 
cause we  have  been  the  leader  in  that  technology.  In  that  sense,  yes, 
sir,  most  communications  satellites  that  are  functioning  have  a  U.S. 
technology  input. 

Mr.  Brown.  Are  any  of  you  prepared  to  comment  on  space  policy 
change  that  took  place  a  few  months  ago  after  a  Presidential  review 
process  in  which  the  resolution  capacity  was  altered  slightly  and  some 
other  things  happened  of  that  sort  ?  I  am  a  little  hazy  on  this,  but  what 
I  am  trying  to  get  at  is  the  impact  of  the  military /civilian  interface 
as  reflected  by  our  military  reconnaissance  satellite  and  our  Landsat 
resource  sensing  satellites.  1  have  been  trying  to  understand  in  my  own 
mind  the  impact  that  this  interface  has  on  our  ability  to  deploy  these 
systems  commercially  on  a  global  basis.  What  I  am  soliciting  is  a  com- 
ment as  to  the  extent  to  which  this  is  a  problem  with  the  development 
of  these  new  institutional  arrangements  that  I  am  suggesting  might 
be  desirable. 

Mr.  Terrell.  I  can  take  a  crack  at  it,  simply  as  a  participant  in  the 
process. 

I  would  express  the  conclusion  that  this  kind  of  an  issue  is  not  an 
important  question  in  the  deployment  of  these  systems  on  a  global 
basis.  I  think  the  system  that  we  are  operating  and  planning  to  oper- 
ate falls  very  far  beyond  the  capabilities,  or  I  should  say  this  side  of 
the  capabilities 
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Mr.  Brown.  Outside  the  range  ? 

Mr.  Terrell.  Outside  the  range,  yes.  And  that  is  by  such  a  large 
amount  that  I  don't  think  it  is  really  a  problem. 

In  space  remote  sensing  I  think  the  institutional  problem  differs 
from  the  Intelsat  model  in  two  ways.  One  is  the  maturity  of  the  tech- 
nology and  the  maturity  of  the  national  decision  to  carry  it  out.  And 
there  we  are  a  long  way  from  where  we  were  when  we  set  out  in 
Intelsat.  We  just  now  are  getting  out  of  our  experimental  program 
and  thinking  about  an  operational  program. 

The  other  big  difference  is  the  established  rate  structure  for  message 
traffic  that  existed  in  the  communications  business  long  before  there 
were  any  communications  satellites.  And  that  was  sort  of  carried  on 
en  masse  into  the  communication  satellite  business.  We  don't  have 
an  established  rate  structure  for  remote  sensing  data.  And  I  don't 
think  we  even  have  a  clear  idea  of  the  principles  on  which  such  a  rate 
structure  will  be  set  up.  Mr.  Pederson  in  his  testimony  discussed  a  few 
of  these  problems.  It  could  be  that  in  the  case  of  remote  sensing  systems 
we  will  not  move  toward  an  Intelsat  model  or  toward  the  autonomous 
space  launch  capability  model,  but  maybe  we  will  move  toward  an 
intermediate  model  of  national  programs  which  are  very  carefully 
interrelated  so  that  we  understand  among  ourselves  very  well  what 
the  other  person  is  doing,  and  what  we  will  do,  and  we  understand  that 
those  relationships  will  be  carried  out  in  a  way  to  maximize  the  bene- 
fit to  everybody  without  cutting  through  the  barrier  of  the  national 
programs.  This  can  be  the  direction  it  moves  into,  I  don't  think  that 
is  inconsistent  with  the  idea  of  greater  industrial  participation  in  space 
remote  sensing  should  the  U.S.  industry  come  forward  to  want  to  do 
it.  But  if  U.S.  industry  does  come  forward  and  wants  to  do  it,  then  I 
think  there  has  to  be  a  degree  of  Government  control,  or  regulation,  on 
questions  of  international  use  and  participation,  just  like  there  are 
Government  regulations  in  the  communications  case. 

Mr.  Pedersen.  I  would  just  add  to  that.  Congressman  Brown,  that 
in  the  remote  sensing  area,  for  example,  one  finds  that  the  primary 
interest  of  most  countries  is  not  to  have  their  own  remote  sensing 
satellite,  but  to  have  ready  access  to  the  data  and  to  be  able  to  use  it 
effectively  in  terms  of  their  own  development  planning.  I  think  both 
Mr.  Terrell  and  I  referred  in  our  testimony  to  steps  recently  discussed 
at  the  UNCSTD  Conference,  which  we  are  taking  now  in  trying  to 
build  and  further  the  institutional  structure  on  a  regional  level  to  as- 
sist these  various  countries,  many  of  whom  are  among  the  least  de- 
veloped countries  in  the  world,  to  more  effectively  organize  and  im- 
prove their  capability  to  use  this  kind  of  data.  So  in  that  area  I  think 
we  are  seeing  some  significant  movement  in  terms  of  building  an  insti- 
tutional framework.  I  would  agree  with  Mr.  Terrell  that  you  have  to 
look  at  each  technology  almost  in  terms  of  what  the  institutional  need 
is  and  what  objective  is  to  be  obtained. 

Mr.  Brown.  I  would  agree  with  that.  And  I  think  that  our  initiative 
in  suggesting  the  need  to  develop  a  regional  or  national  conference  is 
extremely  sensitive  from  our  standpoint.  But  from  their  standpoint 
they  sometimes  would  feel  that  we  are  a  little  patronizing,  since  we  are 
doing  nothing  to  alleviate  the  problem  of  who  controls  the  right  to 
censor  information  from  national  territory  or  to  disseminate  the  results 
of  that,  because  we  can  take  the  position  as  part  of  that  policy  that 
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should  be  freely  available  to  everybody.  And  that  point  needs  to  be  con- 
sidered also  if  we  are  going  to  have  full  cooperation  with  the  less- 
developed  countries. 

Mr.  Flippo.  The  distinguished  and  knowledgeable  gentleman  from 
Kansas,  Mr.  Winn. 

Mr.  Winn.  Thank  you,  Mr.  Chairman. 

I  think  Mr.  Brown  made  some  good  points.  And  having  just  returned 
from  the  Vienna  Conference,  it  seems  to  me  that  we  are  approaching 
the  technology  transfer  problem  from  an  institutional  standpoint. 
I  think  I  can  see  a  lot  of  problems.  One,  that  maybe  Mr.  Terrell  would 
like  to  comment  on,  is  along  basically  the  same  line  that  George  talked 
about.  What  is  the  impact  of  the  Moon  Treaty  on  private  industry, 
such  as  private  industry's  involvement  in  the  industrialization  of 
space  ? 

Mr.  Terrell.  I  am  not  a  great  legal  authority  on  the  Moon  Treaty, 
but  my  own  impression  of  it  from  the  policy  standpoint  is  that  it  should 
not  have  a  serious  impact.  What  we  have  set  forth  there  is  a  regime  that 
establishes  the  j^rinciple  that  there  will  be  some  kind  of  regulation — ^if 
it  ever  becomes  practically  desirable^that  will  satisfy  the  needs  of  all 
nations.  We  have  already  recognized  that  the  Moon  is  not  subject  to 
sovereign  claims,  we  can't  take  that  back.  And  my  understanding  would 
be  that  that  practical  regime  would  depend  on  the  practical  circum- 
stances. In  defining  that,  I  think  the  U.S.  Government  would  support 
the  interests  of  its  industry.  And  naturally  we  w^ould  be  in  one  of  these 
give-and-take  situations  as  we  always  are.  But  obviously  the  incentives 
to  industry  w^ould  have  to  be  sufficiently  great  with  respect  to  the  bene- 
fits that  could  accrue  to  both  the  industial  country  and  to  user 
countries  around  the  world  to  make  that  industry  want  to  go  in  and 
do  the  job. 

For  those  reasons  I  don't  see  any  immediate  impact.  And  I  think  that 
the  lonaf-term  impact  would  be  manageable. 

Mr.  Winn.  I  think  you  are  a  little  more  optimistic  than  I  am,  based 
on  the  Law  of  the  Sea. 

Mr.  Terrell.  I  know  what  you  mean ;  yes. 

Mr.  Winn.  Mr.  Knowles,  there  is  just  one  short  question.  I  don't 
understand  how  an  article  gets  on  the  commodity  control  list  in  the  first 
place. 

Mr.  Knowles.  An  article  may  get  on  in  a  number  of  possible  ways 
for  national  security  purposes,  before  it  is  put  on  by  the  Commerce 
Department  it  is  thoroughly  discussed  with  the  advisoiy  agencies, 
particularly  the  Department  of  Defense ;  it  is  worked  out  through  the 
COCOM  list  review,  and  it  becomes  a  part  of  COCOM  embargo.  The 
exception  to  this  procedure  would  be  the  approximately  38  items 
that  are  on  the  Commerce  list  only. 

Mr.  Winn.  I  had  an  example  of  a  small  computer  company  wishing 
to  sell  its  product  to  Russia.  The  technology  of  a  much  more  compli- 
cated, more  sophisticated  computer  had  already  been  sold  to  the 
Russians  by  a  much  larger  company.  But  when  this  small  company 
tried  to  get  a  licens  to  sell  their  computer  their  reouest  was  bounced 
back  and  forth  and  back  and  forth.  I  don't  know  if  the  guy  has  got  a 
decision  now,  but  I  know  he  lost  the  business,  thanks  to  the  U.S. 
Government. 
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Mr.  Knowles.  I  am  not  aware  of  the  particular  case,  but  I  would 
be  happy  to  look  into  it. 

Mr.  Winn.  I  know  you  are  not.  The  owner  claimed  that  his  system 
was  far  less  sophisticated  than  the  ones  that  have  already  been  sold  to 
the  Russians.  Wliat  happens  in  a  case  like  that? 

Mr.  Knowles.  I  can  assure  you  that  we  do  pay  attention,  and  we 
will  continue  to.  The  problem  in  this  particular  case  I  really  can't 
comment  on  because  I  don't  know  the  facts. 

Mr.  AViNN.  I  know  you  can't.  He  said  it  might  be  slow.  I  know  it 
is  slow. 

Mr.  Knowles.  Again,  there  are  undoubtedly  reasons  for  the  delay. 
It  may  depend  on  the  potential  end-use,  the  potential  for  diversion,  and 
a  number  of  other  questions  that  could  have  come  up.  If  you  are  will- 
ing to  give  me  the  name  of  the  case  I  would  be  more  than  happy  to 
look  it  up  and  give  you  a  response. 

Mr.  Winn.  If  the  man  is  still  in  business  and  alive  I  will  be  happy 
to. 

Thank  you,  very  much. 

Thank  you,  Mr.  Chairman. 

Mr,  Flippo.  Thank  you,  Mr.  Winn.  I  appreciate  that. 

We  would  like  to  submit  questions  for  written  response  if  you 
do  not  object.  I  thank  you  very  much  for  your  testimony. 
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Responses  to  questions  from  the  Subcommittee  on  Space 
Science  and  Applications,  September  6,  1979,  to  Kenneth 
S.  Pedersen,  regarding  International  Space  Activities. 

QUESTION  1 

Do  you  foresee  new  initiatives  on  NASA's  part  in  inter- 
national space  cooperation?   Why  or  why  not? 

ANSWER: 

International  cooperation  will  continue  to  be  a  major  part 
of  the  U.S.  space  program.   NASA  has  what  we  believe  is  an 
effective  dialogue  with  foreign  space  agencies  which 
permits  early  identification  of  new  areas  of  mutual  interest 
for  cooperation.   The  Announcement  of  Opportunity  (AO) 
process  serves  to  notify  both  individual  scientists  around 
the  world  and  foreign  agencies  sponsoring  space-related 
research  of  opportunities  for  ground-based  work  and  flights 
on  NASA  spacecraft.   For  example,  during  1979,  six  announce- 
ments have  been  issued  so  far  describing  the  possibility  of 
participation  in  a  variety  of  space  science  and  applications 
programs.   In  addition,  as  indicated  in  my  testimony,  NASA 
regularly  exchanges  across  the  board  space  science  and 
applications  program  planning  information  with  Canada,  the 
European  Space  Agency  (ESA) ,  and  the  United  Kingdom  and 
initiates  discussions  on  more  specialized  areas  when  we 
feel  that  a  particular  country  or  group  of  countries  may 
have  a  significant  contribution  to  make. 

We  are  in  the  early  stages  of  discussing  a  number  of  areas 
which  are  likely  to  be  the  basis  of  future  cooperative 
projects.   One  such  area  is  geodynamics.   A  global  per- 
spective and  the  active  participation  of  many  countries  is 
required  in  order  to  reach  the  national  objective  of  under- 
standing the  movement  of  tectonic  plates  and  transcurrent 
plate  boundary  phenomena,  as  well  as  conducting  a  broader 
study  of  other  types  of  plate  boundaries  and  crustal  de- 
formation measurements.   Therefore,  NASA  has  been  seeking 
out  key  scientific  organizations  to  establish  a  basis  for 
cooperative  geodynamic  research  programs  in  Central  and 
South  America,  New  Zealand,  Australia,  the  Pacific  Islands, 
Japan,  and  Europe. 

As  NASA's  space  science  and  applications  programs  mature 
and  extend  into  new  areas  and  as  the  Space  Shuttle  and 
Spacelab  demonstrate  their  versatility,  additional  oppor- 
tunities for  international  space  cooperation  initiatives 
will  naturally  arise. 

QUESTION  2 

Does  NASA  have  a  program  or  strategy  to  transfer  space  tech- 
nology and  data  to  the  developing  nations?   If  so,  what 
initiatives  in  this  regard  are  being/will  be  pursued?  What 
contributions  are  made  by  the  United  States/the  recipient 
nation?   What  is  the  level  of  effort  (funding)  and  which 
agencies  are  involved? 
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ANSWER 

NASA  has  since  the  1960 's  been  actively  involved  in  ensuring 
that  the  benefits  of  space  technology  are  shared  by  devel- 
oping as  well  as  developed  countries.   This  involvement  has 
ranged  from  the  development  of  voice  and  video  satellite 
communications  techniques  linking  remote  areas  with  the 
world  around  them  to  the  demonstration  of  solar  energy 
systems  which  can  power  water  pumps  and  grain  grinders  in 
rural  villages. 

In  conducting  these  activities,  NASA  has  considered  the  use 
of  space-related  data  and  techniques  by  developing  countries 
to  be  an  integral  part  of  NASA's  ongoing  research,  develop- 
ment, and  demonstration  programs;  no  separate  program  focus- 
ing on  developing  country  needs  has  been  established.   In 
addition,  NASA  has  worked  closely  with  AID  and  other  devel- 
opment assistance  agencies  to  ensure  that  NASA-developed 
techniques  are  being  utilized  as  fully  as  possible  by 
interested  developing  countries. 

Remote  sensing  of  the  Earth's  environment--particularly 
land  resources  through  NASA's  Landsat  satellites — is  the 
NASA  program  in  which  there  has  probably  been  the  broadest 
participation  by  developing  countries.   Under  this  program 
NASA  has : 

Conducted  cooperative  investigations  activities  under 
which  NASA  acquired  and  made  available  Landsat  data 
in  exchange  for  reports  on  the  usefulness  of  the 
techniques  being  investigated. 

Permitted  the  establishment  of  foreign-funded  Landsat 
data  acquisition  stations  which  are  providing  timely 
and  more  complete  coverage  of  developed  and  develop- 
ing regions  alike. 

-   Worked  with  AID  in  its  efforts  to  train  developing 
country  users  in  the  analysis  of  Landsat  and  other 
remote  sensing  data.   This  training  is  occurring  both 
at  the  national  level  and  at  a  nioitiber  of  AID-sponsored 
regional  centers.   (We  understand  AID  is  committing 
roughly  three  million  dollars  a  year  to  these  training 
activities . ) 

Shared  information  on  its  plans  for  future  Landsat- 
type  satellites  both  with  countries  contemplating 
their  own  remote  sensing  satellites  and  with  those 
states  actively  using  Landsat  data.   These  information 
exchanges,  which  were  discussed  at  the  recent  UN 
Conference  on  Science  and  Technology  for  Development 
(UNCSTD) ,  will  continue  and  are  expected  to  result  in 
nationally-operated  remote  sensing  satellite  systems 
in  the  1980 's  which  produce  compatible  and  comple- 
mentary data  for  users  around  the  world.   In  this 
connection,  the  U.S.  has  proposed  that  the  developing 
countries  call  regional  meetings  (in  which  the  U.S. 
and  others  could  participate)  to  discuss  how  the 
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improvements  in  remote  sensing  satellite  capabilities 
in  the  1980 's  can  be  most  effectively  utilized  in 
support  of  national  development  programs. 

NASA  will  continue  to  carefully  consider  the  potential 
benefits  of  space  technology  and  space-derived  data  for 
developing  countries  as  its  future  programs  are  developed. 
A  good  example  of  this  is  Landsat-D,  which  will  collect 
data  in  seven  spectral  channels  and  with  greater  spatial 
resolution  than  is  currently  available  from  Landsats-2  and 
-3.   This  data  should  be  valuable  to  developing  countries 
interested,  for  example,  in  better  monitoring  of  agricul- 
tural crops  grown  in  small  fields. 

QUESTION  3 

What  are  the  most  critical  needs  of  the  developing  nations 
in  terms  of  utilizing  remote  sensing  data?   Hardware? 
Training?  Institutional  infrastructure?  Financial  aid? 
What  type  of  project  is  most  useful  to  develop  an  indigenous 
capability? 

ANSWER 

In  my  view,  the  continued  availability  of  remotely  sensed 
data  on  a  timely  and  complete  basis  is  the  prime  and 
critical  need  at  this  time.   Secondly,  training  programs 
in  techniques  to  analyze  remotely-sensed  data  and  integrate 
this  knowledge  effectively  into  ongoing  operational  programs 
such  as  agriculture,  hydrology,  desertification,  are  also  a 
critical  need  at  this  time.   The  knowledge  itself  is  not 
enough  if  it  is  not  used  in  the  management  of  the  country's 
resources.   Training  should  not  just  emphasize  how  to  anal- 
yze data,  but  should  also  attempt  to  integrate  remote 
sensing  techniques  into  projects  which  can  benefit  from  the 
capabilities  of  this  technology.   The  real  test  of  remote 
sensing  technology  is  not  in  demonstrating  an  application, 
but  in  getting  the  individuals  and  agencies  which  would 
benefit  from  the  application  to  integrate  it  into  their 
regular  programs. 

QUESTION  4 

One  of  the  major  complaints  regarding  the  Landsat  system  is 
that  the  lack  of  commitment  to  an  operational  system  dis- 
courages domestic  users  from  making  the  investment  in  per- 
sonnel and  equipment  to  develop  Landsat  capabilities.   Is 
this  true  of  international  users? 

ANSWER 

This  Administration  is  committed  to  providing  continuity  of 
Landsat  data  through  the  1980 's.    This  commitment  has 
helped  reassure  international  users  who  have  been  willing 
to  make  major  commitments  of  funding  and  skilled,  trained 
manpower,  (both  scarce  resources  for  developing  countries) 
in  order  to  participate  in  the  benefits  derived  from  the 
remote  sensing  technology. 
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QUESTION  5 

Currently,  the  price  of  Landsat  data  is  the  cost  of  its 
reproduction.   In  an  operational  system,  particularly  if 
it  is  owned  by  a  private  entity,  there  may  be  a  change  in 
pricing  policy  to  reflect  the  true  costs  of  owning  and 
operating  the  system.   How  would  such  a  price  increase 
affect  the  developing  nations'  use  of  Landsat  data?  Should 
there  be  reduced-charge  subsidies  for  the  developing 
nations? 

ANSWER         , 

NASA  feels  the  price  of  data  obtained  by  an  operational 
terrestrial  observations  satellite  system  should  reflect 
the  cost  of  operating  that  system.   International  users, 
either  developed  or  developing,  who  have  already  invested 
their  scarce  resources  for  equipment  and  the  training  of 
skilled  personnel  so  as  to  better  apply  remote  sensing 
technology  will,  in  my  judgment,  be  prepared  to  purchase 
data  from  an  operational  system  so  long  as  the  prices 
charged  are  equitably  applied. 

One  approach  for  lesser  developed  countries,  as  I  stated 
in  my  prepared  statement,  would  be  to  encourage  greater 
developing  country  use  of  space  systems  through  loan  and 
technical  assistance  programs  targeted  toward  countries 
unable  to  finance  such  capabilities  on  their  own.   This 
technical  and  funding  support  is  currently  available 
through  U.S.  and  foreign  development  assistance  programs 
and  through  international  lending  institutions  such  as 
the  World  Bank. 

QUESTION  6 

Please  comment  on  the  House  Science  and  Technology's  panel 
on  international  space  activities  recommendation  #2a 
regarding  an  equitable  pricing  policy  for  space  communic- 
ations. Earth  observation  data,  and  launch  services. 
Could  you  please  comment  on  the  implications  of  reduced 
charge  subsidies  for  developing  nation  users? 

ANSWER 

In  considering  this  recommendation,  it  should  be  noted  that 
several  space  services  of  particular  benefit  to  developing 
countries — for  example,  Landsat  and  meteorological  satellite 
data — are  now  available  at  either  nominal  or  no  cost. 
Other  services,  such  as  satellite  launchings  (based  on 
actual  costs)  ,  and  analysis  hardware  (sold  commercially) 
for  remotely-sensed  data--are,  of  course,  more  costly. 

Rather  than  arbitrarily  reducing  price  levels  to  certain 
classes  of  users,  NASA  believes  the  best  approach  to 
encouraging  developing  country  use  of  space  systems 
services  is  through  loan  and  technical  assistance  programs 
for  those  countries  which  are  not  able  to  finance  the 
entire  cost  of  space  utilization  on  their  own.   Such 
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technical  and  funding  support  is  currently  available  through 
U.S.  and  foreign  development  assistance  programs  and  through 
international  lending  institutions  such  as  the  World  Bank. 

QUESTION  7 

Is  NASA  currently  conducting  or  contributing  to  training  for 
specialists  in  developing  nations  so  that  they  can  improve 
their  use  of  satellite  data?   If  so,  how  extensive  is  this 
program? 

ANSWER 

NASA  contributes  experts  in  remote  sensing  technology  from 
our  various  research  centers  to  attend  seminars,  conferences, 
and  training  sessions  sponsored  by  the  UN,  AID,  and  the 
World  Bank,  and  other  organizations  set  up  to  offer  training 
in  remote  sensing  for  developing  nations.   We  do  not  have 
the  primary  mission  of  providing  training  to  foreign  users 
of  Landsat  data,  but  provide  information  on  training  as  well 
as  documentation  on  NASA  studies  in  the  application  of 
Landsat  data. 

QUESTION  8 

What  is  NASA's  view  on  the  concept  of  multidisciplinary , 
regional,  remote  sensing  centers  for  the  application  of 
satellite  data  to  development? 

ANSWER 

NASA  support  the  useful  concept  of  multidisciplinary  regional 
remote  sensing  centers.   To  implement  this,  NASA  is  working 
closely  with  AID  in  its  efforts  to  establish  such  regional 
centers  for  training  and  for  conducting  projects  involving 
the  use  of  Landsat  and  other  remotely-sensed  data.   Three 
centers  are  currently  operational  in  Africa  (Upper  Volta, 
Kenya,  and  Egypt)  and  two  more  are  planned  (Nigeria  and 
Zaire) .   A  regional  center  is  under  development  in  Asia 
(Bangkok)  and  two  further  centers  are  contemplated  in 
Latin  America. 


ADDITIONAL  QUESTIONS 


QUESTION  1 


Please  comment  upon  the  recommendation  #7  of  the  House 
Science  and  Technology's  panel  on  international  space  act- 
ivities which  says  that  present  procedures  inhibit  the 
effectiveness  of  U.S.  industry  in  competing  for  international 
procurements  and  recommends  that  the  control  process  for 
space-related  exports  to  be  streamlined  and  simplified. 

ANSWER 

When  short  deadlines  for  company  responses  to  international 
procurement  requests  have  existed,  NASA  has  accelerated 
its  export  control  review  in  order  to  expedite  its  advice 
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to  state  and  Commerce  Departments.   We  are  not  aware  of  any 
specific  situations  in  which  U.S.  firms  have  been  signifi- 
cantly disadvantaged  by  export  control  procedures. 

QUESTION  2 

Technology  transfer  and  cooperation  can  be  economically  and 
politically  beneficial.   However,  there  is  claim  by  some 
space  system  developers  that  export  control  administration 
seems  to  be  an  adversary  process  -  government  versus 
industry  -  when  in  doubt  deny  the  license  rater  than  grant  the 
license.   Do  we  fully  understand  the  potential  benefits 
of  a  positive  export  policy? 

ANSWER 

NASA  does  not  view  the  government/industry  relationship  as 
an  adversary  process.   Our  relations  with  industry  have 
been  supportive  and  cooperative.   In  many  instances  industry 
representatives  seek  guidance  and  advice  from  NASA  in  the 
early  stages  of  their  international  negotiation  to  avoid 
pitfalls  and  obstacles  downstream.   Further,  during  the 
implementation  phase  of  programs,  NASA/industry  consultation 
provides  us  with  insights  into  future  foreign  intent  and 
capability.   In  the  course  of  these  informal  consultations, 
we  encourage  the  export  of  hardware  and  services  which, 
in  turn,  creates  dollar  in-flow  and  helps  industry  sustain 
a  viable  labor  base. 

QUESTION  3 

How  do  we  assure  that  our  export  control  policies  do  not 
adversely  effect  our  industries  and  closely-related  jobs? 
It  is  my  understanding  that  frequently  there  is  a  deposition 
to  allow  export  only  of  what  others  have  rather  than  what 
they  do  not  have,  locking   U.S.  industry  into  a  losing  mar- 
ket position.   Can  the  review  process  be  made  to  take  a 
more  positive  approach? 

ANSWER 

The  review  process  within  NASA  not  only  takes  into  account 
the  foreign  availability  of  a  particular  item,  but  also  the 
appropriateness  of  the  item  to  the  end-use,  the  ease  by 
which  it  could  be  reverse-engineered  in  the  case  of  advanced 
technology,  and  in  the  case  of  manufacturing  assistance  or 
lease  agreements  the  impact  upon  the  ability  of  our  indus- 
try to  compete  for  finished  products.   As  a  general  rule, 
the  exportation  of  hardware  is  encouraged  over  the  expor- 
tation of  technology. 

QUESTION  4 

Future  Space  R&D  Programs  as  well  as  now  space  programs  can 
become  sufficiently  large  as  to  require  international  coop- 
eration. What  is  being  done  to  facilitate  such  cooperation 
where  exchange  of  information  may  be  essential? 
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ANSWER 

As  I  indicated  in  my  testimony,  NASA  has  been  striving  to 
create  with  our  foreign  partners  a  climate  where  we  both 
have  a  basic  mutual  understanding  of  our  respective  capa- 
bilities, objectives,  and  plans  to  allow  both  sides  to  make 
program  and  policy  decisions  in  a  more  fully  informed  en- 
vironment.  More  specifically,  we  currently  conduct  periodic 
meetings  with  foreign  space  agencies  aimed  at  exchanging 
program  and  planning  information.   These  periodic  meetings, 
plus  other  ad  hoc  opportunities,  will,  I  believe,  continue 
to  provide  the  necessary  basis  from  which  international 
space  cooperation  can  expand. 

QUESTION  5 

What  restrictions  are  placed  on  U.S.  industry  use  of  foreign 
launch  vehicle  services  such  as  the  European  Space  Agency's 
Ariane?   Does  a  U.S.  corporation  require  U.S.  authorization? 
Do  you  believe  such  a  requirement  should  be  imposed? 

ANSWER 

No  restrictions  are  placed  on  U.S.  industry  use  of  foreign 
launchers.   The  only  U.S.  authorization  which  would  be 
required  is  an  export  license  for  the  payload.   Although  we 
would  prefer  to  see  U.S.  payloads  launched  by  U.S.  vehicles 
(and  feel  that  the  Space  Shuttle  will  offer  definite  economic 
advantage  in  the  1980 's),  a  rigid  U.S.  requirement  to  use 
domestic  launch  services  would  probably  invite  retaliation 
thus  depriving  the  Shuttle  of  a  significant  number  of  pros- 
pective payloads . 

QUESTION  6 

What  role,  if  any,  does  the  National  Security  Export  Control 
System  play  in  the  establishment  or  sale  of  Earth  resources 
ground  stations  to  other  countries? 

a)  Recently  there  has  been  much  criticism  of  the  amount 
of  time  which  is  required  to  obtain  export  licenses.   What 
is  the  average  length  of  time  required  to  obtain  a  license? 

b)  I  am  told  that  the  inability  to  obtain  an  export 
license  in  a  timely  manner  has  in  a  number  of  cases  re- 
sulted in  industry  loosing  out  on  important  markets.   How 
can  this  process  be  accomplished  in  a  more  timely  manner? 

ANSWER 

Landsat  ground  station  exports  for  the  most  part  are  ship- 
ped under  general  license  under  Department  of  Commerce 
Export  Administration  Regulations.   There  are  certain  items 
within  the  ground  station  which  require  special  licenses 
such  as  the  computer  systems  and  the  digital  analyzers. 
Normally,  the  review  process  within  NASA  on  either  Commerce 
or  Munitions  cases  takes  about  twenty  work  days,  which 
allows  for  referral  to  technical  experts  and  administrative 


234 


processing.   We  do  not  know  of  any  cases  wherein  excessive 
time  by  this  Agency  has  caused  loss  of  important  markets. 

QUESTION  7 

History  has  shown  that  the  U.S.  can  apply  the  result  research 
and  technology  at  a  faster  rate  and  more  effectively  than 
anybody  else  in  the  world.   This  capability  puts  our  indus- 
try in  an  advantageous  position.   What  can  be  done  to  assure 
that  our  export  control  policies  do  not  inhibit  this  advan- 
tageous position? 

ANSWER 

Export  control  policies  should  enhance  the  industry's  ad- 
vantageous position  of  being  able  to  absorb  and  apply  the 
results  of  research  and  technology.   By  the  denial  export 
of  advanced  and  critical  technologies,  U.S.  industry 
should  be  able  to  produce  the  fruits  of  technology  growth 
and  be  able  to  market  these  fruits  in  the  world  marketplace. 
The  U.S.  policy  of  encouraging  the  sale  of  space  hardware 
and  services  and  holding  back  the  production  know-how  and 
the  underlying  methodology  behind  advanced  hardware  cer- 
tainly complements  industry's  advantageous  position. 

QUESTION  8 

What  studies,  if  any,  are  underway  in  the  executive  branch 
for  streamlining  and  simplifying  export  control  procedures? 
When  do  you  expect  such  procedures  will  be  implemented? 

ANSWER 

While  there  is  always  room  for  improvement,  we  are  not 
presently  participating  in  any  executive  branch  studies 
concerned  with  simplifying  or  streamlining  the  export 
control  procedures. 

QUESTION  9 

Do  the  roles  of  respective  agencies  which  participate  in 
export  control  need  to  be  clarified? 

ANSWER 

We  do  not  feel  that  clarification  of  the  roles  of  the 
agencies  involved  in  the  export  control  is  required. 
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Responses  to  questions  from  the  S  lib  commit  tee  on  Space  Science 
and  Applications  (Honorable  Larry  Winn),  September  6,  1979, 
to  Kenneth  S.  Pedersen,  regarding  International  Space 
Activities . 

QUESTION  1 

I  appreciate  the  concept  of  mutual  programmatic  benefit 
which  NASA  uses  for  evaluating  cooperative  programs.  However, 
it  is  conceivable  that  the  mutual  benefit  aspects  sould  be 
met  but  one  partner  may  gain  a  substantial  competitive 
advantage  in  the  world  market.   Is  this  aspect  even 
considered? 

ANSWER 

Yes,  industrial  competitive  consequences  are  taken  into 
account  in  making  the  mutual  benefit  calculation.   As  I 
indicated  in  my  prepared  statement,  NASA's  cooperative 
programs  are  designed  to  avoid  the  leakage  of  critical  U.S. 
technology.   Prior  to  entering  into  a  proposed  cooperative 
undertaking,  we  assure  ourselves  that  not  only  does  our 
cooperative  partner  have  the  financial  resources  but  also 
has  a  demonstrated  technical  capability  to  carry  out  its 
own  responsibilities,  so  that  the  export  from  the  U.S.  of 
sensitive  advanced  technology  is  minimized.   Moreover, 
responsibilities  are  structured  and  implementation  plans 
defined  so  as  to  assure  full  protection  of  industrial 
proprietary  rights  on  both  sides. 

QUESTION  2 

The  philosopical  goals  of  providing  resource  information 
and  educational  services  with  satellites  to  lesser  developed 
nations  is  very  commendable.   However,  I  cannot  help  but 
wonder  whether  sufficient  attention  is  given  to  the  economic 
impact  on  our  own  nation.   Do  you  feel  that  sufficient 
attention  is  given? 

ANSWER 

NASA's  cooperative  activities  are  based  on  the  concept  of 
mutual  interest  and  benefit  and  are  not  giveaway  programs. 
In  the  case  of  cooperative  projects  with  developing  coun- 
tries, the  latter  "pay  their  own  way,"  funding  their  own 
responsibilities.   For  example,  in  the  1975-1976  Satellite 
Instructional  Television  Experiment  (SITE) ,  NASA  made 
available  the  ATS-6  satellite  for  a  period  of  one  year  and 
the  Indians  funded  all  the  ground-based  activities  and 
shared  the  results  with  us.   With  regard  to  Landsat  ground  , 
stations  in  foreign  countries,  such  as  the  one  in  Brazil, 
the  foreign  authorities  cover  all  of  their  ground-based 
expenses  and  provide  NASA  with  a  backup  readout  capability 
in  case  of  Landsat  tape  recorder  failure.   Our  experience 
has  been  that  the  economic  impact  on  the  U.S.  has  generally 
been  favorable  because  sales  of  equipment  and  services  by 
U.S.  firms  have  been  stimulated. 
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QUESTION  3 

You  addressed  the  issue  of  growing  space  technology  com- 
petition from  such  countries  as  Japan,  France,  and  Germany. 
Further  you  stated  this  competition  was  being  met  by  placing 
a  high  priority  on  the  advanced  research  and  development. 
However,  when  looking  at  the  ratio  of  R&D  expenditure  to 
the  gross  national  product,  the  U.S.  is  falling  considerably 
behind  the  other  nations.   In  light  of  this,  are  we  really 
giving  a  high  enough  priority  to  R&D? 

ANSWER 

We  do  not  feel  that  there  is  a  basis  for  reasonable  concern 
about  NASA  fulfilling  its  obligation  as  an  R&D  agency. 
Dr.  Frosch,  in  his  testimony  before  the  Congress  earlier 
this  year,  underlined  the  fact  that  in  the  face  of  a  most 
austere  Federal  Budget  which  aimed  at  reducing  the  annual 
deficit  by  nearly  50  percent,  the  President's  FY  1980 
budget  request  of  some  $4.7  billion  reflects  the  importance 
of  civil  space  research  and  development  for  the  future.  For 
example,  the  President's  budget  request  for  NASA's  research 
and  development  activities  includes  a  funding  increase  of 
approximately  20  percent  for  both  space  science  and  space 
applications.   In  order  to  help  avoid  erosion  in  our  longer 
term  technical  capabilities,  NASA  is  re-entering  selected 
areas  of  communications  technology  research  and  development 
starting  in  FY  1980.   The  FY  1981-1982  planning  estimates 
contained  in  the  President's  budget  provide  some  flexibility 
for  continuing  to  enhance  our  research  efforts  and  initiating 
next-step  development  activities. 
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XoRMAX  Terrell,   Deputy  Assistant   Secretary,   Oceans  and  International 
Environment  and  Scientific  Affairs,  Department  of  State 

Question.  Does  the  Department  of  State  include  space  technology  transfer  as  a 
part  of  its  foreign  aid  program?  If  so,  have  such  efforts  been  successful? 

Answer.  AID  has  just  initiatetl  (August  197:9)  a  major  applications  program 
in  the  use  of  communications  satellites.  Its  objective  is  to  help  LDCs  develop 
and  test  the  use  of  small  earth  stations  for  providing  domestic  communications 
in  rural  areas.  AID's  project  will  provide  core  funding  of  $24  million  over  6 
years,  with  at  least  half  of  the  funding  designed  to  assist  in  the  local  utilization 
and  software  development  requirements  of  ministries  of  health,  agriculture,  and 
education  which  will  be  using  communications  to  support  community-level 
efforts.  In  addition,  AID  will  help  lease  capacity  on  INTELSAT  or  other  opera- 
tional systems  such  as  Indonesia's  PALAPA  system  and  will  provide  earth 
stations  as  related  hardware.  Both  radio  broadcasting  and  2-way  communica- 
tions will  be  tested.  Initial  agreements  have  just  been  signed  with  Peru,  for  a 
three-year  pilot  project  in  the  eastern  jungle  area  of  that  country,  and  with  the 
University  of  the  West  Indies  (U.W.I. )  for  an  analysis  of  the  use  of  public  service 
telecommunications  among  the  several  island  nations  making  up  U.W.I.  Support 
is  also  being  provided  by  AID  and  NASA  to  the  University  of  the  South  Pacific, 
using  ATS-1.  Prior  efforts  by  AID  have  been  in  the  nature  of  short-term  demon- 
stration, ranging  from  1-day  linkages  by  .satellite  to  26  LDCs  in  1976  to  a  very 
successful  and  informative  three-month  demonstration  at  U.W.I,  in  1978.  In 
addition,  substantial  analyses  have  been  done  of  the  applicability  to  LDC  devel- 
opment problems  of  satellite  experiences  to  date,  such  as  those  in  India's  Satel- 
lite Instructional  Television  Experiment  ("SITE")  project,  Alaska's  health 
services  project,  and  the  educational  programs  of  the  Appalachian  Regional 
Commission.  These  analyses  have  suggested  that  there  is  a  reasonably  high 
possibility  of  succeess  in  applications  to  a  number  of  LDC  problems,  and  have 
provided  a  basis  for  the  new  AID  Rural  Satellite  Program.  An  attached  brochure 
provides  further  information. 

AID  has  put  a  great  deal  of  effort  into  remote  sensing  and  the  transfer  of 
technology  in  the  use  of  Landsat  data  through  workshops,  symposia,  classes  and 
grants.  A  reflection  of  that  effort  has  been  the  establishment  of  two  regional 
remote  sensing  centers  in  Upper  Volta  and  Kenya  and  the  planning  of  possibly 
three  more  (Thailand,  Costa  Rica  and  Bolivia).  In  addition,  national  local  cen- 
ters have  been  set  up  (Eg.vpt,  Tunisia,  Zaire). 

Question.  Is  there  a  large  demand  from  the  developing  nations  for  space- 
derived  data  and  services? 

Answer.  With  regard  to  space  communications  services,  the  demand  for  LDCs 
is  yet  to  be  tested  fully.  We  will  know  better  in  a  few  months,  after  knowledge 
of  the  AID  Rural  Satellite  Program  becomes  more  widespread  and  deliberations 
proceed  at  the  WARC  and  at  a  UNESCO-sponsored  meeting  in  Washington  in 
November.  Proposals  for  world-wide  services  for  the  LDCs  have  been  put  for- 
ward, most  recently  an  International  Telecommunications  Union  (ITU)  pro- 
posal for  a  global  domestic  satelite  system,  "GLODOM",  designed  for  the  LDCs 
and  there  is,  in  addition,  a  great  deal  of  ongoing  rhetoric  about  the  "New  World 
Information  and  Communications  Order"  in  such  forums  as  UNESCO  and 
WARC ;  however,  the  relative  priority  placed  on  this  area  is  still  not  entirely 
clear.  There  is  no  question  that  it  is  growing  and  that,  in  addition,  access  to 
communications  capacity,  training,  and  information  has  become  a  major  politi- 
cal area  of  concern  within  the  third  world. 

With  regard  to  remote  sensing,  the  present  demand  is  large,  and  we  anticipate 
it  will  be  increasing  as  a  result  of  the  U.N.  Conference  on  Science  and  Technol- 
ogy for  Development  (UNOSTD)  that  took  place  in  Vienna  in  August  1979. 

Question.  What  problems  have  been  encountered  in  space  technologv  transfer 
efforts? 

Answer.  We  are  at  an  early  stage.  At  this  point,  mechanisms  are  in  place  to 
deal  with  foreseeable  problems  of  appropriate  hardware  and  maintenance  and 
effective  development  of  information,  content,  and  software  on  the  utilization 
side.  Two  problem  areas  remain.  The  first  concerns  familiarity  with,  and  accept- 
ance of,  space  communications  applications  by  our  Embassies  and  AID  Missions, 
for  which  this  is  new  and  for  which  they  are  not  well  staffed.  The  second  will  be 
in  ensuring  appropriate  operational  satellite  capacity,  and  support,  as  we  move 
from  pilot  projects  to  wider  use  in  the  early  and  mid  1980s.  On  the  satellite  side, 
the  technology  exists  to  provide  services  to  rural  and  remote  areas  by  small 
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inexpensive  ground  stations;  the  problems  will  be  to  ensure  a  sufficiently- 
•iggregated  market  to  make  provision  of  such  services  economically  feasible  and 
to  deal  with  regulatory  and  policy  constraints  to  poor  and  sometimes  small 

Additional  receiving  stations  are  needed  in  East,  West  and  Central  Africa,  and 
Central  and  South  America  for  remote  sensing.  This  will  help  to  correct  the 
problem  of  delay  experienced  by  the  LDCs  in  obtaining  imagery. 

Question  What  legislative  or  administrative  initiatives  are  necessary  to 
strengthen  space  technology  transfer  programs?  What  level  of  funding/personnel 

would  be  required  ?  ...  ,  v,   ^    -^ 

Answer.  With  respect  to  communications,  it  is  not  at  this  time  clear  what,  it 
any,  new  initiatives  might  be  required  or  be  appropriate.  Additional  staff,  fund- 
ing '  and  organizational  prominence  always  seem  desirable  from  the  standpoint 
of  particular  priorities  such  as  these.  Regretably,  in  the  absence  of  an  addition  to 
total  resources  for  the  foreign  assistance  program,  such  additions  would  have  to 
come  from  other  areas  of  current  or  new  priority.  Further,  within  the  AID  pro- 
gram, neither  space  application,  per  se,  nor  communications  applications  have 
been  designated  by  the  Congress  on  the  Administration  as  areas  of  special 
priority. 

A  significant  step  taken  at  UNCSTD  by  the  United  States  was  to  point  out  the 
need  for  better  coordination  among  producers  and  users  of  remote  sensing  data. 
It  was  noted  that  incompatibility  in  receiving  station  equipment  and  image  scales 
among  the  countries  that  obtain  Landsat  data  is  significant  and  any  further  pro- 
liferation of  receiving  station  capacity  without  taking  these  issues  into  account 
will  make  matters  worse.  The  U.S.  is  taking  the  initiative  among  the  data  pro- 
ducer community  (France,  Canada,  Japan,  etc.)  to  provide  integration  and  coor- 
dination among  the  producers  of  remote  sensing  imagery.  At  this  point,  present 
funding  and  personnel  levels  are  adequate  to  move  in  this  direction.  A  modest 
increase  in  these  areas  may  be  needed  later  as  we  identfiy  a  program  of  action. 
Question.  What  type  of  project  would  be  most  useful  to  the  developed  nations 
in  establishing  an  indigenous  .space  utilization  capability? 

Answer.  Relating  to  communications,  two  things  have  priority :  first,  support 
for  the  establishment  of  projects  which  demonstrate  applications  within  individ- 
ual LDCs  so  that  experience  and  trained  staffs  are  developed,  and  a  sense  of 
mastery  over  the  technology  is  generated  by  user  institutions ;  second,  the  devel- 
opment of  local  or  regional  institutional  capacity  to  plan,  to  assess  alternatives, 
to  budget,  to  train,  to  evaluate,  and  to  provide  technical  assistance  to  user  agen- 
cies within  each  nation.  These  two  priority  activities  often  succeed  only  if  they 
occur  together. 

Investment'^  in  training  of  bost  country  i)f>r.s;onnel  in  the  te^'Miology  of  remote 
sensing,  especially  with  resiject  to  the  interpretation  of  satellite  imagery,  would 
be  the  most  important  type  of  project.  This  initiative  should  be  accompanied  by 
institution-building  investments  to  assure  that  such  knowledge  becomes  part 
of  the  S  &  T  infrastructure  of  the  LDCs. 

Question.  Is  there  anything  the  State  Department  can  do  to  enhance  the 
availability  and  application  of  space  technology  by  the  developing  nations,  par- 
ticularly the  AID-graduate  nations? 

Answer.  Yes,  we  have  initiated  a  series  of  discussions  with  remote  sensing 
satellite  operating  and  user  states  to  ensure  insofar  as  poss'hle  that  future 
programs  are  complementary  and  that  data  from  them  is  compatible.  In  addition, 
AID  and  ICST  are  working  to  develop  programs  and  projects  to  ensure  that 
both  developing  states  and  AID-graduate  nations  can  apply  space  technology 
to  meeting  their  needs. 

Question.  Is  there  anything  which  the  State  Department  could  do  to  enhance 
international  space  cooperation?  What  role  might  the  State  Department  play  in 
increased  dissemination  of  .space  applications  data  to  u.sers  throughout  the 
world? 

Answer.  The  answer  to  this  question  is  essentially  the  same  as  the  answer  to 
question  3.  We  are  actively  seeking  opportunities  through  both  bilateral  and 
multilateral  consultations  to  enhance  international  space  cooperation.  Our  main 
effort  at  this  time  is  to  increase  cooperation  and  coordination  in  remote 
sensing. 

Question.   Has   the   State   Department's   Munitions  Board   list   of  spacecraft 

and    space-related    technologies    been    reviewed    recently    with    a    view    toward 

removing  all  items  which  it  is  not  essential  to  have  on  the  list?  If  so,  has  any 

technology  been  removed?  Why  or  why  not? 

Answer.  On  several  occasions,  the  past  three  years,  the  Department  of  State's 
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OflSce  of  Munitions  Control,  in  consultation  with  other  U.S.  Government  agencies, 
has  examined  the  question  of  whether  spacecraft  and  related  technologies  should 
lie  removed  from  the  Munitions  List  and  placed  under  Commerce's  jurisdiction. 
Every  time  the  results  were  negative,  primarily  because  of  security  reasons. 
Specifically,  the  Department  of  Defense  maintained — and  the  other  agencies 
did  not  question  the  DOD  views — that  the  technologies  that  go  into  building 
manned  or  unmaiuied  peaceful  spacecraft,  including  communications  satellites, 
is  essentially  the  same  as  that  used  in  manufacturing  military  satellites.  Further, 
it  held  the  technology  utilized  in  making  certain  spacecraft  sub-systems  is  about 
the  same  as  that  used  in  strategic  delivery  systems  and  other  sophisticated  mili- 
tary weaponry.  Similarly,  a  launch  vehicle  placing  a  peaceful  satellite  in  orbit  is 
not  much  different  from  a  ballistic  missile;  the  same  technology  builds  them 
both. 

Technology  transfer  is  of  particular  concern  to  DOD.  Once  transferred,  it 
is  diflficult  to  control  and  impossible  to  have  it  recalled.  The  fact  that  it  is 
initially  utilized  for  stated  civil  purposes  is  no  guarantee  that  it  may  not 
later  be  used  for  military  purposes.  There  is  no  sure  way  to  detect  diversion 
or  transfer  to  third  countries.  These  difiiculties  do  not  apply  to  transfers  of 
space  hardware.  For  this  reason,  consideration  was  given  to  placing  nonmili- 
tary  spacecraft  equipment  under  Commerce  license.  But  the  idea  was  turned 
down  as  impractical.  Split  jurisdiction  over  a  commodity  wouM  create  new 
problems — without  solving  the  old  ones — and  would  be  more  time-consuming 
to  implement  for  both  industry  and  government  than  the  present  set  up.  Merely 
transferring  spacecraft  to  another  agency  would  not  alter  the  inherent  military 
nature  of  the  technology ;  nor  would  it  likely  reduce  processing  time  since 
Commerce  would  still  have  to  coordinate  with  Defense  and  NASA. 

Question.  Is  there  any  possibility  that  the  activities  of  U.N.  specialized 
agencies  may  impinge  on  U.S.  space  goals  and  plans?  How  might  U.S.  space 
activities   be   enhanced   through    further  cooperation? 

Answer.  It  seems  unlikely  that  U.S.  space  goals  and  plans  will  be  impinged 
upon  by  the  activities  of  U.N.-specialized  agencies.  U.S.  space  activities  have 
been  influenced  through  U.S.  ratification  of  four  treaties  dealing  with  outer 
space  whereby  we,  and  others,  have  accepted  obligations  with  regard  to  the 
use  of  space.  However,  it  is  clear  that  the  U.S.  acceded  to  the.se  treaties  only 
after  determining  that  their  terms  were  not  inconsistent  with  U.S.  space  policy 
and  objectives.  The  same  would  hold  true  if  considering  whether  or  not  to 
ratify  future  treaties. 

Question.  What  can  the  United  States  do  to  assure  greater  access  by  the 
developing  nations  to  space  and  space  benefits? 

Answer.  The  United  States  should  continue  to  provide  data  from  remote 
sensing  programs  to  developing  nations  as  directly  as  possible  and  at  a  reason- 
able cost.  We  should  also  continue  to  work  with  them  in  developing  new  uses 
for  remote  sensing  data  which  will  assist  their  development  planning  process. 
To  those  developing  nations  who  have  the  interest,  we  should  continue  to  en- 
courage their  use  of  the  Space  Shuttle  to  enable  them  to  orbit  satellites  or 
conduct  scientific  experiments  in  space. 

Question.  In  1978,  the  House  Science  and  Technology  panel  on  international 
space  activities  recommended  that  two  specific  actions  be  taken  to  increase 
developing  nations'  participation  in  space  activities :  definition  and  implemen- 
tation of  an  equitable  pricing  policy  for  communications  and  earth  observation 
and  establishment  of  a  policy  and  methodology  for  equitable  non-discriminatory 
dissemination  of  data  and  information  from  earth  observation  systems.  Please 
comment  on  these  two  suggestions  (pros  and  cons)  and  add  any  other  sug- 
gestions you  may  have  to  increase  developing  nations'  access  to  space  and  space 
benefits. 

Answer.  In  considering  the  establishment  of  equitable  (lower  prices  for  LDC 
users)  pricing  policies  for  space  services,  it  should  be  noted  that  several  space 
services  of  particular  benefit  to  developing  countries — for  example,  Landsat 
and  meteorological  satellite  data — are  now  available  at  either  nominal  cost  or 
reproduction  or  no  cost.  Other  services,  such  as  satellite  launehings  (based  on 
actual  cost),  and  analysis  hardware  (sold  commercially)  for  remotely  sensed 
data  are  most  costly.  Reduced  costs  for  space  launching  is  the  object  of  the 
U.S.  Space  Transportation  system  and  any  reduction  below  the  actual  costs 
of  launch  would  require  subsidization. 

Rather  than  arbitrarily  reducing  price  levels  to  certain  users  as  a  first  step, 
developing  countries  should  be  encouraged  to  take  full  advantage  and  make 
maximum  use  of  technical  and  funding  supi^ort  currently  available  through  U.S. 
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and  foreign  development  assistance  programs  and  through  international  lending 
institutions  such  as  the  World  Bank. 

As  the  Panel  report  noted,  U.S.  policy  has  been  and  is  to  ensure  that  data 
and  results  from  civil  space  programs  will  be  provided  the  widest  practical  dis- 
semination." In  the  case  of  our  scientific  satellite  activities,  data  are  provided 
to  U.S.  and  foreign  investigators  and  available  on  request  at  a  nominal  charge 
to  others  from  established  national  and  international  scientific  data  centers. 
Landsat  data  of  particular  international  interest  is  publicly  available  at  a 
nominal  charge  through  a  U.S.  data  dissemination  center  in  South  Dakota  and 
through  foreign-operated  Landsat  stations  around  the  world. 

It  is  difficult  to  see  how  a  centralized  global  facility  would  be  able  to  provide 
more  efficient  service  than  the  present  Landsat  facilities,  for  example,  particu- 
larly information  and  data  of  regional  interest.  It  would  appear  that  continued 
improvements  in  efficiency  of  the  present  distribution  systems  w^ould  be  the  more 
desirable  approach. 

Question.  How  would  the  U.N.  specialized  agency  role  for  promotion  of  space 
technology  utilization  be  strengthened? 

Answer.  The  Food  and  Agriculture  Organization,  the  World  Meteorological  Or- 
ginization,  and  the  U.N.  Space  Applications  Program,  among  others,  play  an 
important  role  in  assisting  developing  countries  to  take  increasing  advantage 
of  the  benefits  of  space  technology.  Various  USG  agencies  already  provide  train- 
ma  for  developing  country  officials  in  conjunction  with  on-going  U.N.  programs. 
Tho  programs  conducted  by  these  U.N.  agencies  could  l)e  strengthened  through 
increased  funding.  However,  tight  budget  limitations  on  the  U.S.  contribution 
to  the  United  Nations  would  seem  to  rule  this  out  as  a  present  possibility. 

Question.  Do  U.N.  member  nations  generally  i>erceive  the  value  of  space  appli- 
cations and  do  they  have  any  suggestions  for  increasing  the  application  of  space 
technology  to  the  problem  of  the  developing  nations? 

Answer.  The  value  of  space  applications  is  appreciated  by  most  members  of  the 
United  Nations  and  many  U.N.  members  have  made  suggestions  on  how  to  in- 
crei.so  the  use  of  space  applications  to  meet  the  problems  of  developing  nations. 
Question.  What  has  been  the  reaction  of  the  developing  nations  to  U.S.  sugges- 
tions for  development  of  multidisciplinary.  regional,  remote  sensing  centers  for 
the  application  of  satellite  data  to  developing?  Is  there  support  from  other  de- 
veloped nations  for  such  a  concept?  Has  anyone  proposed  mechanics  for  develop- 
ment of  such  regional  centers?  What  funding  levels  would  be  necessary  for  such 
an  effort : 

Answer.  The  enthusiasm  in  the  LDCs  for  the  regional  remote  sensing  centers 
is  tremendous.  Costs  for  these  centers  is  tremendous.  Costs  for  these  centers  will 
amount  to  about  $2.5  million  to  $3  million,  over  a  five-year  period.  If  a  receiving 
station  is  included,  the  cost  would  be  in  the  neighborhood  of  $8  million.  A  receiv-/ 
ing  station  is  being  build  in  Thailand  by  the  Asian  Institute  of  Technology  under 
AID  sponsorship.  There  are  centers  in  Ouagadougou  and  Nairobi.  The  former  is 
run  mostly  by  the  French  hut  with  Canadian.  United  States,  Upper  "Voltan  and 
maybe  even  German  cooperation.  The  Germans  are  interested  in  providing  an 
antenna  in  Upper  Volta.  There  have  already  l>een  three  training  courses  held 
in  Upper  Volta  and  each  one  was  filled.  .\  fourth  course  is  .iust  starting. 

There  is  a  center  in  Nairobi,  .sponsoretl  by  AID,  the  Economic  Commission  for 
Africa  and  the  five  countries  which  it  serves  (Somalia,  Kenya.  TTganda.  Tanzania, 
•Mid  Malawi.)  The  center  is  associated  with  the  Regional  Mapping  Center  and 
plans  are  under  way  to  build  a  receiving  station  that  will  be  sponsored  by  the 
five  countries. 

Two  centers  in  Latin  America  are  being  planned  by  the  Latin  American  Divi- 
sion of  AID  and  one  in  Syria,  sponsored  by  AID. 

Question.  How  efficient  is  the  coordination  of  outer  space  activities  among  the 
various  agencies  of  the  United  Nations? 

Overall,  coordination  on  outer  space  activities  between  various  U.N.  agencies 
appears  to  be  satisfactory.  The  U.N.  Secretariat  circulates  relevant  information 
on  space  activities  to  all  of  the  specialized  agencies  which  can  utilize  space 
technology  in  carrying  out  their  respective  functions.  The  U.N.  Committee  on 
the  Peaceful  Use.s  of  Outer  Space  is  al.so  kept  apprised  of  these  activities  and 
these  are  included  in  the  Committee's  annual  report. 

Question.  Were  proposals  presented  at  the  recent  U.N.  Conference  on  Science 
and  Technology  for  Development  for  greater  availability  of  space  teclinology 
for  the  developing  nations?  If  so.  what  was  the  U.S.  reaction  to  these  proposals? 
What  was  the  reaction  of  the  developing  nations? 
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Answer.  At  the  UNCSTD  the  U.S.  proposed  that  satellite  operator  states  meet 
to  discuss  ways  to  increase  cooperation  in  remote  sensing  and  to  ensure  that  to 
the  extent  possible,  data  derived  from  such  programs  is  compatible  so  that  user 
states  can  secure  it  as  inexpensively  as  possible.  After  the  initial  meeting  a 
series  of  regional  conferences  on  remote  sensing  with  developing  countries  may 
be  arranged  to  promote  the  use  of  remote  sensing  data  in  the  development  orocess. 
Both  satellite  operators  and  developing  states  were  enthusiastic  about  this  pro- 
posal. 

Questioti.  Based  on  the  experience  of  the  recent  U.N.  Conference  on  Science  and 
Technology  for  Development,  what  are  the  chances  for  a  technically,  rather  than 
politically,  oriented  U.N.  Space  Conference. 

Answer.  We  are  striving  to  ensure  that  the  planned  U.N.  Conference  on  the 
Peaceful  Uses  of  Outer  Space  will  focus  primarily  on  technical  issues ;  the  tenta- 
tive agenda  for  the  conference  indicates  this  should  be  the  case.  Nevertheless, 
we  anticipate  that  some  countries  may  attempt  to  raise  political  and  legal 
issues. 

Question.  Please  comment  upon  the  recommendation  No.  7  of  the  House  Sci- 
ence and  Technology's  panel  on  international  space  activities  which  says  that 
present  procedures  inhibit  the  effectiveness  of  U.S.  industry  in  competing  for 
international  procurements  and  recommends  that  the  control  process  for  space- 
related  exports  to  be  streamlined  and  simplified. 

Answer.  State's  OMC  has  and  continues  to  streamline  its  export  control  pro- 
cedures in  cooperation  with  other  interested  U.S.  Government  agencies,  as  well 
as  industry,  to  enable  the  latter  to  compete  more  effectively  in  world  markets.  To 
this  end,  most  of  the  requests  to  export  Munitions  List  products  (i.e.  space 
hardware  and  associated  services  and  information  as  contracted  with  produc- 
tion technology  and  know-how)  are  licensed  within  a  week  and  often  without 
interagency  review.  Further,  we  allow  aerospace  firms  to  submit  proposals 
abroad,  in  response  to  tender  offers  for  non-military  satellite  programs,  without 
the  need  to  submit  them  for  review  and  approval.  Such  approvals,  which  are  sub- 
ject to  certain  limitations,  are  granted  because  companies  as  a  rule  do  not  have 
suflBcient  time  to  prepare  a  proposal,  submit  it  for  review  and  approval,  and  at 
the  same  time  be  able  to  meet  the  due  date  of  the  proposal. 

In  general,  we  receive  an  average  of  about  30,000  cases  a  year,  both  space  and 
non-space  related.  T^vo-thirds  of  these  are  processed  within  about  a  week.  Nearly 
17  percent  require  interagency  review.  The  average  number  of  applications  pend- 
ing more  than  30  days  is  less  than  400,  and  those  pending  more  than  90  days 
average  less  than  60  at  any  given  time.  The  most  troublesome  cases  consist  mainly 
of  technical  assistance  and  licensing  agreements  between  US  and  foreign  firms. 
By  and  large,  these  cases  call  for  the  disclosure  of  technology  or  production 
know-how  and  grant  the  foreign  licensee  various  user  rights,  including  third- 
country  sales.  They  require  careful  technical  review  and  analysis  by  both  Defense 
and  NASA.  Processing  them  requires  more  or  less  5  to  6  weeks,  depending  on 
such  factors  as  the  complexity  of  the  agreement,  the  nature  and  level  of  the 
technology  involved,  and  the  degree  of  its  military  sensitivity. 

There  is  an  additional  delaying  factor  with  respect  to  certain  technical  assist- 
ance or  manufacturing  licensing  agreement  cases  and  contracts  in  the  amount  of 
$25  million  or  more.  Section  36(c)  and  (d)  of  the  Arms  Export  Control  Act 
requires  that  such  cases  be  transmitted  to  Congress  for  a  30-day  wait  before  a 
license  can  be  granted. 

Question.  Technology  transfer  and  cooperation  can  be  economically  and  politi- 
cally beneficial.  However,  there  is  claim  by  some  space  system  developers  that 
export  control  administration  seems  to  be  an  adversary  process — government 
versus  industry — when  in  doubt  deny  the  license  rather  than  when  in  doubt  grant 
the  license.  Do  we  fully  understand  the  potential  benefits  of  a  positive  export 
policy  ? 

Answer.  Section  38  of  the  Arms  Export  Control  Act  of  1976,  administered  by 
State.  PM/MC,  authorizes  the  control  of  Munitions  List  articles  and  related 
technical  data  "in  furtherance  of  world  peace  and  the  security  and  foreign  policy 
of  the  United  States."  Additionally,  a  national  policy,  covering  space-related 
matter  in  particular  and  in  effect  since  1972,  requires  that  we  encourage  the  sale 
of  selected  U.S.-manufacturing  hardware  and  associated  information  and  services 
where  possible  and  avoid  the  transfer  of  the  technology  and  know-how  incident 
to  the  production  of  such  hardware  and  services,  especially  in  those  areas  in 
which  the  U.S.  maintains  a  technological  lead. 

Munitions  Control  does  not  view  its  control  functions  in  terms  of  an  adversary 
process  between  government  and  industry,  as  claimed  by  some  space  systems 
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developers.  The  main  object  of  our  controls  is  to  ensure  that  export  of  military 
technologies  and  equipment  promote  overall  national  objectives  (i.e.  world  peace 
and  the  foreign  policy  and  national  security  of  the  United  States)  which  may 
not  coincide  with  corporate  goals.  Exports  and  profits  are  given  due  consideration 
in  the  decision-making  process ;  however,  they  are  not  the  sole  or  determining 
factors. 

Question.  How  do  we  assure  that  our  export  control  policies  do  not  adversely 
affect  our  industries  and  closely-related  jobs? 

Answer.  Current  national  policy  serves  both  foreign  policy  and  national  secu- 
rity objectives.  It  promotes  space  cooperation  between  the  United  States  and 
friendly  foreign  countries  by  providing  hardware  and  related  service  and  infor- 
mation and  at  the  same  time  enabling  the  United  States  to  retain  control  of  the 
production  technology  for  security  reasons.  It  also  benefits  both  aerospace  firms 
and  labor  by  maximizing  profit  and  creating  new  jobs  or  retaining  old  ones  in  the 
United  States.  The  policy  encourages  the  sharing  of  the  fruits  of  the  large  U.S. 
space  investment  but  discourages  the  sale  of  the  fruit  tree. 

Question.  Future  space  R&D  programs,  as  well  as  new  space  programs,  can 
become  sufficiently  large  as  to  require  international  cooperation.  What  is  being 
done  to  facilitate  such  cooperation  where  exchange  of  information  may  be 
essential? 

Answer.  International  participation  and  cooperation  has  been  a  key  element  in 
the  U.S.  space  program  from  the  very  beginning.  The  principle  of  large  scale 
cooperative  projects  with  the  cost  borne  by  both  sides  is  well  established  in  the 
U.S.  space  science  program.  Major  contributions  are  being  prepared  by  a  number 
of  countries  for  launches  scheduled  within  the  next  few  years.  The  meteorological 
satellite  program  has  realized  substantial  benefits  from  instruments  provided  to 
U.S.  spacecraft,  and  the  information  derived  from  these  has  been  widely  shared. 

Question.  What  restrictions  are  placed  on  U.S.  industry  use  of  foreign  launch 
vehicle  services  such  as  the  European  Space  Agency's  Ariane?  Does  a  U.S.  corpo- 
ration require  U.S.  authorization?  Do  you  believe  such  a  requirement  be  imposed? 

Answer.  Until  the  advent  of  the  Ariane  launch  vehicle,  which  is  yet  to  be  tested 
in  a  space  launch,  there  has  not  been  a  source  of  foreign  launch  vehicle  service 
suitable  for  launching  most  payloads  being  prepared  by  U.S.  manufacturers.  We 
are  not  aware  of  any  restrictions  on  U.S.  industry  for  availing  themselves  of  any 
such  foreign  services.  Export  of  space  hardware  outside  of  the  United  States 
would  require  a  license  from  the  Office  of  Munitions  Control.  Export  of  hardware 
to  foreign  subsidiaries  or  affiliate  companies  has  occurred  and  quite  possibly 
could  be  used  in  Ariane  launches,  for  example. 

Question.  What  role,  if  any,  does  the  National  Security  Export  Control  System 
play  in  the  establishment  or  sale  of  Earth  resources  ground  stations  to  other 
countries?  (a)  Recently  there  has  been  much  criticism  of  the  amount  of  time 
which  is  required  to  obtain  export  licenses.  What  is  the  average  length  of  time 
required  to  obtain  a  license?  (b)  I  am  told  that  the  inability  to  obtain  an  export 
license  in  a  time  manner  has.  in  a  number  of  cases,  resulted  in  industry  losing 
out  on  important  markets.  How  can  this  process  be  accomplished  in  a  more 
timely  manner? 

Answer.  Ground  station  receiving  equipment  is  usually  exported  under  a  gen- 
eral license  under  Department  of  Commerce  Export  Administration  Regulations. 
Certain  items  that  are  particularly  useful  to  the  processing  and  analysis  of 
Landsat  imagery,  such  as  computers,  digital  analyzers,  and  special  recorders, 
require  special  licenses.  For  most  countries  who  have  established  or  intend  to 
establish  Landsat  stations,  the  export  of  such  equipment  has  not  posed  any 
problem. 

Question.  History  has  shown  that  the  United  States  can  apply  the  results  of 
research  and  technology  at  a  faster  rate  and  more  effectively  than  anybody  else 
in  the  world.  This  capability  puts  our  industry  in  an  advantageous  po.sition.  What 
can  be  done  to  assure  that  our  export  control  policies  do  not  inhibit  this  advan- 
tageous position? 

Answer.  The  very  requirement  for  export  control  implies  that  in  some  cases, 
whether  for  national  security  or  foreign  policy,  some  limitation  on  certain  po- 
tential exports  may  be  effected.  The  availability  of  comparable  equipment  or 
technology  from  other  sources  could  result  in  a  disadvantageous  position  for  U.S. 
industry  unless  the  countries  containing  these  .sources  can  be  persuaded  to  apply 
similar  control.  The  United  States,  through  COCOM  and  in  certain  cases  through 
bilateral  negotiations,  has  taken  those  steps  necessary  to  effect  the  necessary 
controls  without  disadvantaging  U.S.  companies. 
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Question.  What  (Studies,  if  any,  are  underway  in  the  executive  branch  for 
streamlining  and  simplifying  export  control  procedures?  When  do  you  expect 
such  procedures  will  be  implemented? 

Answer.  We  are  not  currently  aware  that  routine  export  procedures  pose  any 
particular  diflSculty,  although  some  streamlining  might  be  i>ossible.  In  cases  in- 
volving foreign  policy  considerations,  every  effort  is  made  to  address  the  issues 
quickly  and  arrive  at  fully  coordinated  recommendations.  Timely  action  is  gen- 
erally as  advantageous  to  foreign  relations  as  to  U.S.  manufacturers  advantage. 

Question.  Do  the  roles  of  respective  agencies  which  participate  in  export  con- 
trol need  to  be  clarified? 

Answer.  The  roles  of  the  various  agencies  appear  to  be  adequately  defined  in 
past  and  present  legislation. 

Maurice   J.   Mountain,   Director  of   Strategic   Technology  and   Munitions 
Control,  Office  of  International  Security  Affairs,  Department  of  Defense 

Question  1.  Does  the  Defense  Department  have  an  active  program  to  dissemi- 
nate information  on  space  technologies  which  could  be  of  benefit  in  the  civilian 
sector? 

Answer.  Space  technologies  under  Department  of  Defense  jurisdiction  are 
usually  developed  by  Defense  contractors.  Insofar  as  the  technologies  are  un- 
classified they  are  thus  in  the  civil  sector  automatically.  Where  classified  tech- 
nology is  involved,  the  Department  of  Defense  makes  it  available  to  the  civilian 
sector  through  declassification  when  no  injury  to  our  national  security  is  likely 
to  result. 

Question  2.  Please  discuss  the  Commerce/DOD  critical  technologies  study.  Has 
the  review  been  completed?  If  so,  have  any  space-related  technologies  been  re- 
moved from  the  critical  technologies  list?  Why  or  why  not? 

Answer.  The  review  of  critical  technologies  is  a  continuing  exercise  which  has 
not  yet  been  completed.  Until  this  effort  has  progressed  further,  the  removal  of 
space-related  technologies  from  export  control  would  be  premature. 

Question  S.  Has  the  Defense  Department  taken  steps  actively  to  assure  that 
only  those  items  which  are  essential  to  be  on  the  critical  technologies  list  are 
actually  placed  on  the  list? 

Answer.  The  ultimate  purpose  of  the  Defense  Department's  current  effort  to 
identify  critical  technologies  as  precisely  as  possible  is  to  insure  that  only  those 
whose  control  is  essential  to  our  national  security  are  placed  on  the  list. 

Question  4.  If  a  potential  technology  exporter  wants  to  appeal  an  adverse 
decision  on  export  of  a  particular  space-related  technology,  what  processes  are 
available  to  that  person  or  company? 

Answer.  If  the  item  is  on  the  Munitions  List,  which  is  administered  by  the 
Department  of  State,  appeals  of  adverse  decisions  should  be  addressed  to  the 
Director  of  the  Oflice  of  Munitions  Control  in  the  Department  of  State.  If  the 
item  is  under  Department  of  Commerce  jurisdiction,  appeals  should  be  made  to 
the  Office  of  Export  Administration  of  that  department.  Access  to  the  other 
departments  or  agencies  involved  in  a  particular  decision  is  best  obtained  through 
one  of  these  two  channels.  Quite  obviously,  appeals  from  the  judgment  of  these 
offices  can  be  made  by  escalating  the  matter  to  higher  political  levels,  including  the 
Secretaries  of  each  Department. 

Kent  Knowles,  Director  of  Office  of  Export  Administration, 
Department  of  Commerce 

Question.  What  is  the  position  of  the  United  States  vis-a-vis  its  foreign  competi- 
tors in  the  area  of  commercial  space  technologies,  particularly  communications 
satellites ?  Has  the  U.S.  position  of  leadership  in  this  area  been  eroded?  What  has 
been  the  effect  of  a  lack  of  federally  funded  R&D  programs  in  this  area?  How 
have  U.S.  technology  export  policies  affected  the  competitive  status  of  U.S. 
companies  ? 

Answer.  The  United  States  remains  a  world  leader  in  telecommunications  and 
satellite  communications.  We  are  by  no  means  alone  in  the  field,  however.  Other 
countries,  notably  Japan,  have  also  mounted  their  own  telecommunications  and 
satellite  programs ;  the  Japanese  indeed  may  also  be  considered  leaders  in  this 
field  and  have  been  quite  successful  in  selUng  their  ground  stations  for  satellite 
use.  Over  the  past  several  years,  the  U.S.  has  been  involved  in  several  significant 
partnership  arrangements  with  other  countries  and  foreign  companies  which  have 
resulted  in  substantial  transfer  of  technology  in  support  of  common  goals. 
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The  matter  of  federally  funded  R«&D  programs  in  this  area  to  stimulate  innova- 
tion is  one  of  the  subjects  included  in  a  major  ongoing  study  of  industrial  innova- 
tion, chaired  by  the  Assistant  Secretary  of  Commerce  for  Science  and  Technology 
under  the  cognizance  of  the  White  House  Office  of  Science  and  Technology  Policy. 
The  findings  of  this  very  extensive  study  are  expected  to  appear  within  the  next 
few  months.  It  would  be  inappropriate  for  us  to  anticipate  the  results  here. 

In  our  opinion,  the  restraints  imposed  by  U.S.  export  controls  have  had  only  a 
limited  effect  on  overall  U.S.  telecommunications  exports.  U.S.  export  policy  on 
the  whole  has  been  to  promote  rather  than  restrain  U.S.  exports  in  the  field  of 
telecommunications  and  satellite  systems  and  there  has  been  a  concerted  effort  to 
this  end  on  the  part  of  both  the  Commerce  Department  National  Telecommunica- 
tions and  Information  Agency  (NTIA)  and  the  former  White  House  Office  of 
Telecommunications  Policy  (now  incorporated  into  NTIA,  in  Commerce).  Also,  a 
major  subject  of  discussion  with  the  Japanese  in  the  recent  trade  talks  was  the 
need  to  open  up  the  Japanese  telecommunications  industry  on  procurement  of 
U.S. -produced  goods. 

Question.  What  role  could  and  should  the  Commerce  Department  have  in  encour- 
aging the  international  utilization  of  space  technology  ? 

Answer.  As  part  of  the  Department  of  Commerce's  overall  charter  to  promote 
U.S.  trade  and  industry,  the  National  Telecommunications  and  Information 
Agency  (NTIA)  in  Commerce  has  a  specific  mission  to  help  Commerce  to  fulfill 
that  charter  as  it  pertains  to  the  overall  telecommunications  field.  NTIA  has  been 
formed  in  recognition  of  the  significance  of  Commerce's  role  in  this  field.  In  rec- 
ognition of  its  importance,  NTIA  is  headed  by  the  Assistant  Secretary  of  Com- 
merce for  Science  and  Technology. 

Question.  Has  the  Commerce  Department's  Commodity  Control  List  been  re- 
viewed recently?  If  so,  were  there  any  space-related  technologies  which  were 
approved  for  export  which  had  formerly  been  prohibited  from  being  exported? 

Answer.  Execpt  for  a  group  of  approximately  38  items  which  the  U.S.  controls 
unilaterally  (consisting  of  items  controlled  for  foreign  policy  purposes,  short  sup- 
ply purposes  and  in  certain  instances  national  security  purposes),  the  Commerce 
Department's  Commodity  Control  List  is  synonymous  with  the  international  ex- 
port control  list  agreed  to  by  COCOM,  the  multinational  organization  (consisting 
of  the  NATO  nations,  minus  Iceland,  plus  Japan)  whose  members  coordinate 
their  controls  on  exports  to  Communist  countries.  The  COCOM  control  list  con- 
sists of  items  having  both  significant  military  applications  and  civilian  uses  and 
therefore  controlled  for  purposes  of  maintaining  Western  security.  It  is  reviewed 
every  three  to  four  years  in  multilateral  negotiations  at  COCOM  headquarters  in 
Paris.  A  list  review  is  presently  in  progress  and  a  revised  control  list  is  expected 
to  be  issued  early  in  1980. 

As  part  of  this  current  review,  certain  relaxations  in  controls  on  space-reiated 
items  are  expected  to  occur.  The  details  on  these  changes  are  currently  being 
confirmed  in  the  multilateral  negotiations  in  Paris  and  the  results  will  be  an- 
nounced when  the  changes  go  into  effect  in  the  next  few  months.  It  would  be 
premature,  however,  for  us  to  discuss  these  changes  in  controls  until  they  have 
been  finalized  by  all  parties  in  COCOM. 

Question.  What  were  the  results  of  the  Defense  Department/Commerce  De- 
partment critical  technology  study  ?  Is  the  review  completed  ? 

Answer.  The  Defense  Department  has  not  as  yet  completed  their  study.  Sec- 
tion 5(d)  (3)  of  the  recently  passed  Export  Administration  Act  of  1979,  however, 
directs  that  the  initial  version  of  a  list  of  military  critical  technologies  sliall  be 
completed  and  published  in  an  appropriate  form  in  the  Federal  Register  not  later 
than  October  1,  1980. 

Question.  Please  comment  upon  the  recommendation  No.  7  of  the  House  Science 
and  Technology's  panel  on  international  space  activities  which  says  that  present 
procedures  inhibit  the  effectiveness  of  U.S.  industry  in  competing  for  interna- 
tional procurements  and  recommends  that  the  control  process  for  space  related 
exports  be  streamlined  and  .simplified. 

Answer.  Export  procedures  play  a  relatively  minor  role  in  determining  U.S. 
industry's  competitiveness  in  the  international  telecommunications  market.  Of 
greater  impact  are  political,  financial  and  technical  factors. 

If  technical  factors  were  the  only  operative  ones,  the  U.S.  would  have  no  diffi- 
culty maintaining  its  position  of  leadership  in  the  field.  There  is  no  reason  to 
assume  that  any  other  nation  is  ahead  of  ils  in  the  technical  aspects  of  tele- 
communications and  satellite  systems.  Diplomatic  and  financial  factors,  however, 
can  and  do  change  the  balance  at  times. 
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Space-related  programs  are  of  great  importance  to  several  other  countries  and 
their  governments  mount  concerted  diplomatic  efforts  to  promote  sales  in  this 
area.  Representatives  of  foreign  governments  up  to  the  Ambassadorial  level 
involve  themselves  in  these  sales  promotions  efforts.  This  can  end  by  surrounding 
a  projected  sale  with  considerable  diplomatic  significance  beyond  its  concrete 
technical  features. 

Furthermore,  because  of  the  significance  that  foreign  governments  often  attach 
to  this  type  of  program,  they  often  make  available  to  their  exporters  far  more 
favorable  financial  arrangements  than  are  available  to  U.S.  exporters.  This 
facilitates  capital  investment  and  makes  necessary  loans  and  guarantees  avail- 
able on  more  favorable  terms  than  U.S.  exporters  can. 

This  is  not  to  say,  of  course,  that  export  control  procedures  play  no  role  or 
that  they  cannot  be  improved.  But  their  impact  on  U.S.  competitiveness  in  the 
space  field  is  secondary  to  these  more  far-reaching  diplomatic  and  financial 
factors. 

Question.  Technology  transfer  and  cooperation  can  be  economically  and  polit- 
ically beneficial.  However,  there  is  claim  by  some  space  system  developers  that 
export  control  administration  seems  to  be  an  adversary  process — government 
versus  industry — when  in  doubt  deny  tlie  license  rather  than  when  in  doubt  grant 
the  license.  Do  we  fully  understand  the  potential  benefits  of  a  positive  export 
policy  ? 

Answer.  A  "positive  export  policy"  is  difficult  to  define  to  the  satisfaction  of 
all  concerned.  It  cannot  mean  the  free  export  of  all  items  and  technologies,  in- 
cluding those  whose  acquisition  by  potential  adversaries  would  injure  the  U.S. 
national  security.  But  equally,  it  cannot  mean  an  excessively  cautious  policy  that 
would  deny  so  many  exports  on  national  security  grounds  that  it  would  injure 
the  U.S.'  economic  health.  Thus,  the  proper  definition  of  a  "positive  export 
policy"  becomes  a  debate  as  to  where  to  draw  the  line  between  those  two  extremes. 

The  answer  to  that  question  varies  widely  depending  on  who  is  being  asked. 
In  our  opinion,  all  parties  to  the  export  administration  process  understand  the 
benefits  of  a  "positive  export  policy."  But  their  interpretations  of  this  term  will 
vary  depending  on  their  interests  and  their  responsibilities.  The  exporter  will 
emphasize  the  need  to  sell  abroad.  NASA  and  the  Defense  Department  will 
emphasize  the  need  to  protect  sensitive  military-related  technologies.  Those  agen- 
cies charged  with  administering  export  controls,  i.e..  State  and  Defense,  must 
strike  a  balance  between  these  two  imperatives.  This  is  never  easy  to  do  and 
frequently  ends  by  satisfying  nobody  entirely,  but  it  is  only  what  must  be  ex- 
pected when  a  process  is  called  upon  to  maximize  two  goals  that  are  frequently 
mutually  exclusive,  in  this  case,  export  promotion  and  export  control. 

Question.  How  do  we  assure  that  our  export  control  policies  do  not  adversely 
affect  our  industries  and  closely-related  jobs?  It  is  my  understanding  that 
frequently  there  is  a  disposition  to  allow  export  only  of  what  others  have  rather 
than  what  they  do  not  have,  locking  U.S.  industry  into  a  losing  market  position. 
Can  the  review  process  be  made  to  take  a  more  positive  approach  ? 

Answer.  Commerce  has  always  taken  into  consideration  the  effect  on  U.S.  in- 
dustry and  jobs  when  it  is  considering  denying  an  export  application,  although 
there  are  times  when  national  security  and  foreign  poiicy  considerations  may  be 
regarded  as  overriding.  However,  the  legislation  just  passed  to  amend  and  ex- 
tend the  Export  Administration  Act  makes  explicit  the  requirement  to  take  such 
matters  into  account  in  the  export  administration  process.  Furthermore,  it  is 
worth  noting  that  the  number  of  export  applications  that  are  denied  is  very 
small — less  than  2  percent  of  all  those  received. 

When  considering  a  license  application,  we  do  consider  a  country's  own  ca- 
pabilities in  a  strategically  significant  commodity  area  before  we  establish  our 
own  control  limits.  Understandably,  however,  our  control  limits  are  typically 
set  lower  than  the  Communist  bloc's  demonstrated  capability  in  order  not  to  aid 
them  militarily  to  any  significant  d(^ree.  This  may  contribute  somewhat  to 
hampering  U.S.  export  marketing  in  Communist  countries  but  it  is  necessary  in 
order  to  protect  the  U.S.  technological  lead  and  its  national  securitv  in  a  highly 
sensitive  technological  area. 

Question.  Future  space  R.  &  D.  programs  as  well  as  new  space  programs  can 
become  sufficiently  large  as  to  require  international  cooperation.  What  is  being 
done  to  facilitate  such  cooperation  where  exchange  of  information  mav  be 
essential ? 

Answer.  The  Office  of  Export  Administration  plays  no  role  in  this  field. 
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Question.  What  restrictions  are  placed  on  U.S.  industry's  u»3  of  foreign  launch 
vehicle  services  such  as  the  European  Space  Agency's  Ariane?  Does  a  U.S  cor- 
p(,rati<)n  require  U.S.  authorization?  Do  you  believe  such  a  requirement  should 

bo  imposed  V  .        ,  ,    .    xi  • 

Answer  The  Office  of  Export  Administration  plays  no  role  m  this  area. 
Question.  What  role,  if  any,  does  the  national  security  export  control  system 

play  in  the  establishment  or  sale  of  earth  resources  ground  stations  to  other 

countries?  ,  ^     ^  ^.  ,  •  i    • 

a  )  Recently  there  has  been  much  criticism  of  the  amount  of  time  which  is 
required  to  ob'taiii  export  licenses.  What  is  the  average  length  of  time  required  to 

(»btain  a  license?  ,.  .        ^.      , 

b  )  1  am  told  that  the  inability  to  obtain  an  export  license  in  a  timely  manner 
lias  ill  a  number  of  cases  resulted  in  industry's  losing  out  on  important  markets. 
How  can  we  accomplish  this  process  in  a  more  timely  manner? 

Answer.  The  C^omerce  Department's  role  in  the  establishment  or  sale  of 
earth  resources  ground  stations  is  confined  to  the  issuing  of  licenses  for  the  sale 
of  the  ground  portion  of  an  earth  resources  satellite  system.  Commerce  also 
licenses  airitorne  earth  resources  platforms  which  are  important  in  the  prelim- 
inary evaluation  stage  of  an  earth  resources  program  before  it  is  decided  to  place 
a  satellite  in  orbit.  The  remaining  portions  of  such  systems  appear  on  the  U.S. 
.Munitions  List  and  fall  under  the  jurisdiction  of  the  State  Department's  Oflice  of 
Munitions  Control. 

The  overwhelming  majority  of  export  license  applications  received  by  OEA  are 
decided  within  less  than  90  days.  Ninety  percent  are  decided  in  30  days  or  less. 
Ninety-seven  percent  are  decided  in  90  days  or  less.  Only  3.3  percent  require  more 
than  90  days  to  process. 

It  is  worth  noting  that  long  processing  times  for  license  applications  in  the 
telecommunications  area  occur  primarily  in  connection  with  proposed  exports 
to  Communist  nations.  Telecommunications  equipment  and  satellite-related  sys- 
tems have  significant  potential  military  applications  in  the  areas  of  surveillance 
and  reconiijiissance.  Because  of  these  sensitive  military  concerns,  it  can  some- 
times take  considerable  time  to  evaluate  such  export  applications. 

In  keeping  with  the  mandate  of  the  new  legislation  recently  passed  to  amend 
and  extend  the  Export  Administration  Act.  OEA  is  instituting  improvements  to 
the  case  review  iirocess  to  speed  case  flow.  A  new  management  team  was  installed 
in  OEA  in  Tune  1979  with  a  comprehensive  mandate  to  overhaul  case  processing 
procedures  wherever  necessary  to  accelerate  the  response  to  exporters.  OEA  has 
instituted  "front-door  licensing"  whereby  routine  cases  are  identified  and  proc- 
essed to  conipl(>ti(m  immediately  upon  receipt.  The  new  management  team  is 
engaged  in  discussions  with  other  major  reviewing  agencies  as  to  how  best  to 
shorten  the  time  it  takes  for  these  agencies  to  review  and  make  recommendations 
on  cases  referred  to  them  for  comment.  It  is  commencing  to  design  a  systematic 
capability  in  OEA  for  assessing  foreign  availability  of  items  proposed  for  export 
and  is  studying  the  case  processing  system  in  detail  to  identify  other  steps  than 
can  be  take.i  to  speed  case  flow. 

Question.  History  has  shown  that  the  United  States  can  apply  the  results  of 
research  and  technology  at  a  faster  rate  and  more  effectively  than  anybody 
else  in  the  world.  This  capability  puts  our  industry  in  an  advantageous  position. 
What  can  we  do  to  assure  that  our  export  control  policies  do  not  inhibit  this 
advantageou,;  position? 

Answer.  In  addition  to  the  measures  that  Commerce  is  instituting  on  its  own 
initiative,  the  legislation  recently  passed  to  amend  and  extend  the  Export  Ad- 
ministration Act  addresses  this  concern  in  some  detail.  This  legislation  was  the 
outgrowth  of  h)n^  debates  and  detailed  hearings  held  by  both  Houses  of  Con- 
gress whicli  drew  extensively  upon  the  insights,  expertise  and  experience  of 
industry  and  government  alike  and  which  focused  heavily  on  this  subject 
throughout. 

Question.  What  studies,  if  any,  are  under  way  in  the  Executive  Branch  for 
streamlining  and  simplifying  export  control  procedures?  When  do  you  expect 
such  procedures  will  be  implemented? 

Answer.  No  such  studies  are  under  way  at  present  in  the  Executive  Branch. 
A  comprehensive  interagency  study  of  U.S.  export  control  policy  was  completed 
in  mid-197S.  The  legislation  recently  passed  to  amend  and  extend  the  Export 
Administration  Act  mandates  numerous  measures  to  speed  the  export  control 
process,  and  the  Office  of  Export  Administration  has  already  implemented  some 
and  is  studying  others. 
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Question.  Do  the  roles  of  the  respective  agencies  which  participate  in  export 
control  need  to  be  clarified? 

Answer.  The  roles  of  the  agencies  participating  in  the  export  control  process 
are  well  established  and  are  well  understood  by  all  participants  from  htiig  prac- 
tice. However,  the  legislation  recently  passed  to  amend  and  extend  the  Exjnirt 
Administration  Act  further  clarifies  and  makes  specific  certain  aspects  of  the 
Defense  Department's  role  in  this  process. 

[Whereupon,  at  3 :40  p.m.,  the  subcommittee  was  adjourned  sine  die.] 
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